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[OFFICIAL NOTICE. ] 
Twenty-first Annual Meeting of the Ohio Gas Light 
Association. 
Ox10 Gas LIGHT ASSOCIATION, 
OFFICE OF SECRETARY, 
DELAWARE, O., Feb. 14, 1905. 


The Twenty-first annual meeting of the Ohio Gas Light Association 
will be held at Pittsburg, Pa., March 15th, 16th and 17th. 

The President, Mr. F. W. Stone, of Ashtabula, O., will call the meet- 
ing to order on Wednesday, March 15th, at 9:30 a.M., in Assembly 
Hall, Hotel Schenley, the headquarters. 

The following technical matters will be presented at the meeting: 


‘* Question Box; ” edited by Mr. Henry L. Doherty, New York city. 

‘*Progress Department;” edited by Mr. Irvin Butterworth, Grand 
Rapids, Mich. 

‘“‘Novelty Advertising and New Business Methods Department;” 
edited by Mr. B. W. Perkins, South Bend, Ind. 

** Wrinkle Department; ” edited by Mr. E. E. Eysenbach, Bingham- 
ton, N. Y. 

‘* Information Bureau; ” edited by Mr. H. L. Olds, Lincoln, Ills. 

‘* Bureau of Forms and Records;” edited by Mr. D.W. Low, Alliance,O. 


Reports of Committees. 

‘** Question Box, Revision Board;” Dr. H. B. Harrop, Chairman, 
Milwaukee, Wis. 

‘*Uniformity of Gas Meters; ” Alten 8. Miller, Baltimore, Md. ; Don- 
ald McDonald, Albany, N. Y.; R. Shacklette, Adrian, Mich. 

‘* Standard Sizes for Coke; ” C. W. Andrews, Duluth, Minn. 

‘‘Uniform System of Mapping Mains;” W. H. Barthold, Grand 
Rapids, Mich. 

‘*Standard Methods of Testing Fuel Gas Appliances;” Henry L. 
Doherty, New York city; F. W. Stone, Ashtabula, O.; John Franklin, 
Cincinnati, O. 

‘*Flow.of Gas in Pipes;” J. D. Shattuck, Chester, Pa.; H. A. Car- 
penter, Pittsburg, Pa.; J. O. Johnston, Columbus, O. 

‘*Standard Methods of Construction and Operation of Coal Gas 
Benches;” W. A. Baehr, St. Louis, Mo. 

‘‘ Fuel Economies;” C. H. Williams, Madison, Wis. 

Set Papers. 

‘** Removal of Last Traces of Oil and Tar from Water of Condensa- 
tion;” by Mr. James 8. McIlhenny, Washington, D. C. 

‘* Piping Gas Long Distances ;” by Mr.W. H. Hammon, Pittsburg, Pg 

‘* Installation and Care of Exhausters;” by Mr. E. D. Johnson, C@ 
nersville, Ind. 

** Producer Gas;” by Mr. Edward R. Wood, Jr., Philadelphia 

‘‘ Large Gas Engines;” by Mr. J. R. Bibbims, Pittsburg, Pa. 

An opportunity will be given any of the speakers present at th 
ing to correct their remarks before leaving Pittsburg, but not aff® as 
all of the reports will be turned over to the printer immediately affé 
the meeting. , 

The Hotel Schenley is conducted on the European plan, and the fol- 
‘lowing rates have been secured for the meeting: For single room with- 













out bath, occupied by one person, $2 per day; single room with bath, 
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occupied by one person, $3 per day; room without bath, occupied by 
two persons, $3 per day; room with bath, occupied by two persons, $4 
per day. 

The Schenley is a most modern hotel, pleasantly located at the en- 
trance to Schenley Park, and can be reached by trolley within 15 
minutes from all railroad depots. They-hope to entertain all of the 
Association and will put forthevery effort to make the members com- 
fortable. The most satisfactory quarters are always obtained by writing 
in advance to the hotel people. 

Pittsburg is one of the most interesting towns in the country for gas 
men, and the local Entertainment Committee is arranging a programme 
relative to visiting the different industries. The announcement thereon 
will be made later. 

The Secretary will furnish with pleasure application blanks for mem- 
bership, and any other information which may be desired. 

T. C. Jongs, Secretary. 








[OFFICIAL NOTICE.] 
Respecting the Official Work of the American Gas 
Light Association. 
<acelicalalt 
American Gas LIGHT ASSOCIATION, 
SECRETARY'S OFFICE, 
530 Broadway, N. Y., Dec. 13, 1904. 

To the Members American Gas Light Association: As there seems to 
be some misunderstanding respecting the standing of the official 
management of the Association, members will please note that the un- 
dersigned is the Secretary of the Association, and that Mr. A. E. For- 
stall is carrying forward the work of the Practical Class. All cor- 
respondence in connection with the Practical Class should therefore be 
addressed to Mr. A. E. Forstall, 58 William street, and all other matter 
pertaining to the Association to Mr. GzorGE G. RAMSDELL, Secretary, 
at the above address. 


|Special Editorial Correspondence. } 


THE THIRTY-FIFTH ANNUAL MEETING OF THE NEW 
ENGLAND ASSOCIATION OF GAS ENGINEERS. 
———— 


Younes’ Horet, Boston, Mass., Feb. 15th. 


Dear JOURNAL: In common with the rest of those who dwell in the 
East, at a time when the usual shooting ponds, rivulets, bays and more 
positive streams or flows which ordinarily harbor wild ducks, are so 
covered with ice that the birds are asking the fowlers to kill them, we 
had a cold spell during this meeting; but, unlike the ducks that fly in 
the night, we suffered no particular pangs in this hostelry. We got 
what we bought, and it was meet that so should it be, in this ancient 
house of entertainment. Outside of the weather conditions, which 
seemingly in no sense affected the attendance, or the spirits of those in 
attendance, Colonel Frank S. Richardson, the dapper, clever, advance 








thinking gentleman from North Adams, Mass., who has wisely and 
well served his State and his profession in many capacities, had good 
cause for the change of color his face showed when he welcomed the 
members and the Association’s guests to their 35th annual conclave. 
Men come and men go, but it takes a good one to last long and be liked 
well, and so it seems that as ‘‘Col. Frank” is liked well his days are to 
be many. Be those thoughts as they may, he had a right repre- 
sentative collection of gas men before him when the Thirty-fifth Con- 
Routine 
business I do not suppose will concern your readers greatly, so a word 
thereon may be sufficient. Secretary Gifford, in hisimperturbable way, 
got rid of a lot of the regular order in easy fashion. The report of the 
Board of Directors, in so far as membership was concerned, showed a 


vention of the New England Association was called to order. 


good, healthy growth, within the territory embraced by the Association 


F. C. Sherman’s name on the Honorary list. 


gentleman. Nor is he a federationist, evidently believing that the - sso. 
ciation of which he has been so long and useful a member is not ready 
to seek immurement in the grave that has no living: victory. The 
Colonel’s tribute to the Association's dead was a most beautiful one. 
especially respecting Captain William Henry White’s going from vs al]. 
The writer knows of the relations existing between them, and whier the 
Colonel was satisfied to about end his reference to the dead one whom 
we all honor, by the heartful statement, ‘‘* * * and the secure place 
he has and always will have in the hearts of those who knew him. are 
reasons enough to honor his life in silently dwelling upon the memory 
of his remarkable and lovable self.” And who can or could “ write” 
better respecting a fraternal one? Routine business of varied nature 
followed the referring of the President’s address to the usual committee, 
after which the regular paper list was taken up. The paper by Mr. W. 
R. Addicks, of New York, on ‘‘Gas Mantles and Gas Mantle Lamps 
from a Commercial Standpoint,” which was read in the absence of the 
author by the Secretary, brought out a fair discussion, in which some of 
the debaters were not in entire accordance with the author. The after. 
noon session, which was called to order by Vice-President Africa, was 
devoted almost altogether to the debating of technical matters, and per. 
haps the most interesting chapters of the sitting came on the paper by 
Mr. H. A. Carpenter, of Pittsburg, whose short paragraphs on ‘The 
Relations of Firebrick Material to Retort House Construction ” induced 
the smiling gentleman—and gentleman he is—from Jersey City, Mr. D. 
R. Daly, to make a few pointed interjections. At the election for 
officers no change was made, so the record stands: 

President.—F. 8. Richardson. 

First Vice-President.—Wm. McGregor. 

Second Vice President.—W.G. Africa. 

Secretary and Treasurer.—N. W. Gifford. 

Directors.—Joseph E. Nute, Wm. H. Snow, Thos. H. Hintze, Ben. J. 
Allen and D. D. Barnum. 

The banquet arrangements are all made, and it looks that the pro- 
ceedings will be in the usual New England style.—S. 





Youne’s Hote. Boston, Mass , Feb. 16th. 

Dear JOURNAL: The banquet last night was of the New England 
order, and the 150 who shared in its pleasures were well served. Presi- 
dent Richardson had his place at the head of the table, in fact as well 
as in name, and as toastmaster he amply proved he was no shoemaker, 
notwithstandiug that he remained to the last. The feast terminated at 
the sensible hour of 10:30, according to the records. The technical pro- 
gramme was gone through this morning with carefulness and to the 
edification of those studiously inclined. I wi)l notsay anything regard- 
ing the report of the Committee on President’s Address, preferring to let 
it speak for itself later on, but there can be little mistake if I say the 
fine American pen of one of New England's wisest gas men was not 
idle when the report was being prepared. The delegates all admit that 
the 35th meeting, despite the cold and the mixed condition of local gas 
affairs in Boston, was up to the Association’s standard. It is also said 
that the past fall-and-winter and the present winter have not materially 
damaged Eastern gas interests, as a rule.—S. 


le 
BRIEFLY TOLD. 





DEATH OF MR, JAMES SOMERVILLE.—Again it is our sore necessity 
report the death of a man whose services to the gas fraternity of the 
United States, and whose fellowship therego, were of the order that will 
long keep his memory dear tothem, Mr. James Somerville died at his 
home in Indianapolis, Ind., of heart failure, the morning of the 13th 
inst. He was in his 65th year, having been born in Slow, Scotland, 
April 1st, 1840, and was connected with the Indianapolis Gas Company 


*| as its Superintendent and Engi ince 1879. T f 
No members were placed on the rolls who did not have the straight wt ne ep a occ 


right to have their names so inscribed. The result was the putting of 
10 active and 4 associate names on the roster, and 1 transfer from active 
to honorary—which latter determination meant also the placing of Mr. 
The heavy and good man 


his late home, Wednesday, the 15th inst., and interment was made it 
Crown Hill cemetery. This scant notice now is obligatory, as the facts 
did not reach us (save a message from Mr. George G. Ramsdell) until 
last Friday. 

ee 





from New Haven, acknowledged his elevation on the hearty terms NoTEs 


usually employed by him, after which Vice-President W. G. Africa 


THE Davis & Farnum Manufacturing Company, of Waltham, Mass., 


assumed the Chair while the President read his annual address. | ates re tans oe Boston office has been discontinued, and that here 
We often thought that Colonel Richardson, with his Hoosac tunnel after all business will be transacted at its Waltham office and shops. 


experience in the lighting thereof, was rather towards electricity than 


Mr. Frep. W. Freese, of Fort Wayne, Ind., has been awarded the 


gas, but who, having read his state paper' in Young's this month, can contract for the construction of a new coal gas plant at Hastings, 


doubt where the sturdy man from North Adams stands. 


' ‘All to the Mich. The contract calls for an outfit from buildings to consumers 
good” is he as a gas man; just the same as he is all to the good as a meters, up to a daily output of 150,000 cubic feet. 


The works are to be 





1. See JOURNAL, current, page 233, s 


finished by July 1st. 
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Address of the President of the New England Asso- 
ciation of Gas Engineers (Col. F.’ S. Richardson, 
North Adams) on the Occasion of Its Thirty-fifth 
Annual Meeting, Boston, Feb. 15-16, 1905. 


Gentlemen of the New England Association of Gas Engineers: To 
cach of you I extend the season’s greetings with a sincere personal wish 
for a prosperous New Year, and the assurance of the pleasure it is to 
meet you all under these circumstances. 

The general prosperity of the country, its remarkable commercial 
advance and the pleasing prospects for the future have been shared by 
your companies, giving many comforting anticipations, save in the few 
instances where intoward local conditions have conspired to rob the 
lighting company of a share of its business through no fault of its own. 
These are exceptions, but unfortunately they do exist; let us hope news 
of good cheer may soon come to the owners and managers whose 
courage and patience are being sorely tried at this time. No other 
business is more honestly conducted than ours, nor can there be found 
a more efficient and loyal class of people than the ‘‘ gas men ” notwith- 
standing the oft-expressed opinion to the contrary. 

It would be asin of omission were I to refrain from repeating the 
advantage it is, and always has been, to claim membership in this 
Mother of all Gas Associations in America. The renewed interest in 
its welfare, the new faces with the old ones seen at these annual meet- 
ings, argue well for our continued growth and the good the Associa- 
tion can always do. Membership is not over large—the territory is 
rather small—but lo yalty to each other’s. welfare and individual ability 
has always been a marked characteristic of this active coterie of in- 
dustrious ‘* Yankees.”’ 

The increase in organizations throughout the United States—a healthy 
and fortunate circumstance for the members of our business—taken to- 
gether with the many meetings now held over the period of each 12 
mouths, imposes a task upon a President to produce an interesting, in 
structive and original address. Such mentions as may be made in this 
paper, which will possess the one virtue of brevity, will be wholly from 
the standpoint of business view and experience. 

A resume of the valuable information contained in the last Report of 
the Board of Gas and Electric Light Commissioners of this Common- 
wealth would be given at this time were it possible. The edition will 
soon be printed, and like the earlier ones will, without question, be 
found to contain very valuable information. It is the only publication 
of the kind in the country, and the artificial lighting business of Amer- 
ica and elsewhere owes a debt of gratitude to the State of Massachusetts 
for the creation and maintenance of this Commission. It stands as a 
protector for the public and is a safeguard to investors in artificial 
lighting properties. State supervision is, in my opinion, necessary for 
a relationship that is equitable, just and right, to be attained and main- 
tained between the public, the consumers and the companies them- 
selves. It is indeed to be regretted that other companies are not placed 
under like protection. Rigid State supervision, when governed by 
equitable laws, is the true solution of the mu aicipal lighting craze, and 
as well the proper medium through which the operation of quasi-public 
corporations should be regulated. 

Much has been written upon a standard method of keeping accounts, 
It is very important, but we of Massachusetts have had the question to 
a great degree nicely adjusted by the State. I commend the method as 
indicated by the yearly reports of the Massachusetts Companies made to 
the State Board of Gas and Electric Light Commissioners, to members of 
this Association from other States, and to other Associations. In fact, 
it seems relevant to commend the adoption by all States of most of the 
Massachusetis laws governing artificial lighting, more especially the 
creation and maintenance of a similar Board of Commissioners. Ban ks, 
insurance companies, steam and trolley roads are elsewhere placed 
under State supervision and protection; why not the artificial lighting 
companies? 

To many the present condition of the tar market is bringing a serious 
problem. Companies removed from Boston are put to a serious disad- 
vantage on account of freight. The growing popularity of granolithic 
and cement sidewalks in towns and some smaller cities has eliminated 
4 reliable and profitable outlet. Is it not possible that our friends who 
‘urnish settings can produce a bench better adapted to the more perfect 
burning of tar, aided perbaps by an improved burner? The decreased 
revenue from the sale of residuals is sure to continue unless a change in 
present conditions occurs. 

Those charged with the policy of conducting the affairs of a gas 
company, whilst not minimizing the importance of the operation and 
economies of the-retort house, are alive to the vital importance of find- 





ing and maintaing a market. The problem of putting many million 
feet of gas in the holders at a low cost per 1,000 is an easy task nowa- 
days, compared to selling that quantity at a fair price and having few 
dissatisfied customers. A most valuable asset in any organization is 
the man, or group of men, who go out to the inhabitants of the territory 
supplied, find an outlet for the product and establish a good name for the 
local company. In the commercial world it is easy to make goods, but the 
greatest successes are with those who report the greatest profitable sales. 
Advertise and solicit your business upon proper lines; strive for the 
employment of an 18-hour daily output or the ‘‘ level load” the electric 
light station so much desires and the daily anxiety of the manufactur- 
ing end will be removed from those fractions of yield per pound and 
cost per 1,000, and transferred to retort house and holder capacity, 
accompanied by a most gratifying increase in yearly profits and the 
fortunate opportunity of granting unsolicited reductions in selling 
prices. 

Our friend, that household blessing, the gas stove, is more in evidence 
than ever; in greater demand each year. This feature of the gas busi- 
ness is no longer a novelty. It is like a coal pile; the works could not 
run without it. Far-seeing managers, whilst determining that every 
family shall enjoy its benefit, are active now in placing every gas ap- 
pliance before the public. The play is just begun, nor do I believe the 
possibilities, future magnitude or inestimable benefits of the gas industry 
to this country, when broadened by more perfect development, are at 
present adequately comprehended. A portion of these results rests in 
your hands. 

Municipal lighting is ever present, and it can be assumed will be until 
other cities and towns have paid the price. In a spirit of fairness and 
curiosity I would like one sound, honest reason, from a competent and 
intelligent advocate of this movement, why municipalities onght to 
embark in this particular venture. Surely it cannot be classed with 
water works, for water is a bounteous gift from nature, absolutely 
necessary to every living person. Theadvocates of municipal lighting 
are doing themselves great discredit, and the public at large a grave in- 
justice, by overlooking the wonderful field of good to be done by public 
operation and public ownership of those industries and interests upon 
which all living people are dependent for their daily life and comfort, 
providing any public ownership is desirable, a fact emphatically deny. 
If the public ownership of one business is desirable, why not of all? 
The information upon this subject acquired by a recent personal visit to 
Glasgow permits me to know and to state unqualifiedly that the move- 
ment is un-American, devoid of the advantages claimed, fraught with 
grave menace to those who embark in itsfolly. Wise State supervision 
guarantees the fullest protection to the public, and it is a matter of sur- 
prise and amazement to those who are able to pass intelligent and un- 
biased judgment that at this time its more universal adoption is being 
publicly and officially recommended. My friends, this injustice imposes 
an individual responsibility upon each one of us to fully and honestly 
inform those who are so uninformed and misinformed as to the real 
truth of this important subject. Of all directions that looking toward 
the assumption by municipalities of artificial lighting is the very last in 
which they should venture. The very nature of the business forbids; 
but the principle, per se, is wrong. 

Careful and intelligent investigation, by those whose interests require 
or demand suck: conditions to be met, will, in my opinion, find great ad- 
vantage, satisfaction and profit in adopting high pressure distribution. 
The problem has passed far beyond the experimental stage; its develop- 
ment is progressing along lines of improvement, and the possibilities 
are as yet but inadequately appreciated. It commends itself as solving 
economically questions of low pressures found at distant points from 
the works, elimination of large expenses for storage and places smaller 
towns and the farming districts within city limits. It is the rural de- 
livery of the gas business. There are mistakes to be avoided, troub!es 
to be met, but if the installation can be applied and is properly made 
the results are eminently satisfactory. 

Perhaps the Question Box and the session’s discussion may furnish 
information upon, and show advance in, the ever-present and important 
subjects of high candle power street lighting; rental of gas arcs, both 
indoors and outside; the expediency of caring for all mantle burners; 
whether all or a portion of needed manjJes could be furnished free the 
same as are incandescent lamps; the present state of ‘‘Inclines;” the 
best method of applying the art of advertising; new and novel methods 
to obtain new business; whether the 2-meter system ought to be used; 
if ‘‘ prepayments” are gaining in popularity; if anyone believes it 
probable, or possible, for a charging and drawing machine to be con- 
structed, and economically operated, for use in works making, say, 





about 100,000,000 cubic feet of gas per year, present state of laws 
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governing electrolysis, and, as well, if naphthaline has, or can be, 
effectively removed. Surely they will elicit more valuable informa- 
tion than as though presented through this paper. 

A brief reference is made to the proposition looking toward a con- 
solidation of the various Gas Associations of America, or Federation 
so-called, which naturally would be one national body of gas engineers. 
Suitable action, through the proper and official medium, was taken at 
the Congress held in St. Louis last June, all of which is familiar to 
most of you here present. 

Without expressing an opinion upon the desirability of such an 
action, save to declare that such a body would correspond to others 
whose members are men in the various professions, and valuable in- 
deed to every line whose interests they represent, and with no suspicion 
of its being an official utterance, for the subject has never to my 
knowledge been discussed by this Association, I cannot refrain at this 
time and place from personally expressing the earnest desire that under 
no circumstances whatever will the members of the New England As- 
sociation of Gas Engineers vote to seriously consider even the merging 
of our membership, or what would bé more unfortunate, giving up this 
present organization. 

The oldest Gas Association in America—the Mother in fact of them 
all, unique in her position, rich in her memorable history, strong in 
her membership, ripe in her experience and fortunate in her future 
prospects, I hope, should the occasion arise, each member will see that 
the present status of the organization is preserved. 

Undoubtedly much valuable work would be accomplished by federa- 
tion if properly concluded, but serious harm might be the result of one 
large society taking the place of all others now doing such commend- 
able work throughout the Union. Even to the least interested it must 
appear there are many pertinent reasons to warrant such a conclusion, 
were a careful deduction to be made from the premises in the case. 

It seems to me our profession, for such it is, warrants a special course 
at technical institutions with a diploma and a conferred degree at grad- 
uation, for a gas engineer, or electrical engineer, is as much of a reality 
to-day as those trained in other directions. He is filling as important 
and responsible positions in the world; the places demand as much skill 
and as high degree of proficiency as do those dignified by an earned 
title from institutions of learning. In. my opinion a special course 
might with good results be adopted by one or more institutions with 
such a worthy end in view. 

The library is still at the same address on Tremont, street, a conveni- 
ent point for most visitors to the city of Boston. It has cost this 
Association the sum of $148 during the past year. This amount divided 
by the number of visitors who have registered makes a very sizable tax 
per capita upon the Association. There have been added during the 
current year 87 volumes, among them another donation from Mr. Fred. 

Egner, to whom this Association is under great obligation for earlier 
like contributions. These have been placed on added shelf-room and 
arranged somewhat according to subject matter. There may be many 
good reasons for the members not having time or inclination to regu- 
larly make use of these conveniences, and the subject might well be 
considered by the Directors. The proposition when originally made 
appeared attractive, it being the general opinion that a library would 
prove instructive to a large number of members during at least six 
months of every year. 

The Exhibition held at Earls’ Court in London during November and 
December of last year marked an advance in our business and scored a 
great success. Much has already appeared in various gas publications 
that has proved a source of interest to you in its reading. The pleasure 
that was mine in attending was abridged in being unable to arrange to 
be present upon special dates, yet there was sufficient evidence given 
for the most cysual observer to realize the good the undertaking must 
prove to the public and the advantage it will be to the gas interests. 
American companies have not the favorable climate or weather for such 

continuous and universal use of gas as is found abroad, nor can we 

ever hope to equal the low cost of production on account of pertinent 

reasons governing economic and physical conditions found there; but I 

think we may pause and take advice and courage to plan for a series of 

such exhibitions to be held in different parts of our country over a period 
of a few years. They could not fail of being of inestimable value, and 
with unerring certainty would enlist the co-operation of all manufac- 
turers and suppliers of gas machinery and appliances. I seriously com- 
mend your earnest attention to this subject, as already most admirably 
treated by the editors of some of the journals devoted to our interests. 


During the year 1904 five members of our Association were called from 
their activities in this life. 


ness from pneumonia, at the age of 65. 
a resident of Bangor, Me., and at one time prominent as a stock raiser 


He was for the most of his lif 


Charles W. Blodgett, in New York city, on August 25th, in his 55t! 


year. “About 20 years ago he was Manager of the old Brooklyn Ga 
Company. The last position held by Mr. Blodgett, who was also 


member of the American Gas Light Association and the Western Ga 
Association, was with the Providence Gas Company, of Providence, R. | 
Alpheus B. Slater, in Providence, R. I., June 26th, a victim o 
pneumonia, after a brief illness, and following an unbroken servic: 
with the Providence Gas Company, of nearly 50 years. Mr. Slater was 
one of the most prominent and well-known gas men in the Easter: 
States; a charter member of this Association and its fifth President 
serving from 1882 to 1884; one of the founders of the Guild of Gas 
Managers; an active member of the American Gas Light Association, 
and its President in 1873; an honorary member of the Western Gas 
Association and an honorary member of the Society of Gas Lighting. 
Mr. Slater was a man possessed of a strong individuality, of marked 
ability in various ways, and a subtle influence that made you his friend 
and he yours. His. association work was earnest, faithful, of a true 
value, and his influence will remain for many years. It has most 
truthfully been said of him, ‘‘ To his tact, energy and forcefulness the 
greater part of the commanding position now held by the Providence 
Gas Company is due.” Of that fact there is no doubt. 
General Andrew Hickenlooper, in Cincinnati, O., May 12th, after a 
year of failing health, following his resignation as President of the 
Cincinnati Gas and Electric Company, in whose service he had been 
for 31 years. General Hickenlooper was a brave soldier, a man of 
education and high ideals, forceful character and executive ability, a 
friend of young men, particularly, and one of the most successful gas 
managers in America. Ever held in the highest esteem by his city and 
State, his loss is felt by many outside of his family circle. 
Captain William Henry White, in New York city, July 3d, of a 
paralytic shock following an attack of pneumonia. It is needless to 
“write” of Captain White. The new and younger members of this 
Association could not be ‘‘told” of this friend, but they will ever miss 
the memory now held so dear by his close associates. Much has ap- 
peared in print, all true, and yet no pen can convey the feeling cher- 
ished in the hearts of those whose lives were made happier by his genial 
personality. I may be pardoned for what will seem a brief reference 
here to one who, for so many years, gave to us, gave to all, so gener- 
ously of his time, ability and talents, but my personal friendship 
covering a period of 25 years, and the secure place he has and always 
will have in the hearts of those who knew him, are reasons enough to 
honor his life in silently dwelling upon the memory of his remarkable 
and lovable self. The Associations honored by his membership will 
miss his attendance—there are none to fill his place. 
‘* Don’t look for the faults as you go through life, 

And even if you find them 


It is wise and kind to be somewhat blind, 
And look for the virtues behind them.” 








A Jeffrey Manufacturing Company Installation that is 
Worth Examining. 
re ae 
The accompanying illlustrations show side and «nd views of a coke 
handling equipment recently installed by the Jeffrey Mfg. Company, 








Henry Boardman, in Guilford, Me. on October 29th, after a brief ill- 
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on the works of the Northwestern Gas Light and Coke Company, of | 
Austin Park, Ills. 

This plant consists of a coke crusher and elevator 74 feet high, con- | 
structed of heavy steel chain with continuous buckets and storage tank, | 
engine and driving connections. The coke is delivered to the crusher 
from cars. The material is reduced to proper size and discharged di- 
rectly into the boot of the elevator, from whence the buckets pick up 
the material, discharging the same into the storage tank by means of a 
spout, as will be clearly seen from the cuts. 

The power, which is taken from a vertical engine with a direct drive 
to the crusher, transmits the material to the head of the elevator by 


house; and when one considers the amount of laber which this 
obviates, and the ready and better command that it gives over the 


| weight of the charges conducing to uniformity in carbonization, to say 
| nothing of the capital saved by dispensing with at least one-half of the 
| measuring chambers in a house, it must be admitted that the opening 


words of this notice are fully justified. 
The old method which has been in vogue, and is at present in all the 


| retort houses except one of the Company, is to have four measuring 
chambers over each bed; there being two on each side of the bed—one 
for the charges for the top retorts, and the other for the middles and 


bottoms, in order to avoid what is in the pressure of working absolutely 
impracticable, altering the capacity regulating plates in the chambers 
on each new charge. Just consider what the alteration of these regula- 
ting plates involves when it is essential that the capacity of the 
chambers should be increased or decreased. For this purpose, two 
methods have been in use at the works of the Company. In one, it was 
necessary for a man to walk along the top of the retort bench; and, by 
means of the arm hinged onthe flap inside the chamber [see the draw- 
ing of the old system}, to change the capacity of the latter, and then 
fix the arm and flap by a pin—each chamber, of course, having to be 


| dealt with separately. This was anything but a pleasant operation for 


ihe man in charge; and, even at the expense of sacrificing a little ex- 
cellence in working and results, one can well imagine that such a duty 
would be as frequently honored in its breach as in its observance. In 
the other method (this was introduced by Mr. Husband in 1895), the 
alteration could be made from the charging stage by hand levers 
brought down beside the buckstaves; but this, too, was a tedious job. 
Preventing the necessity for such lengthy operations is alone some- 
thing worth attaining; but the capability, under the new system of 
altering the whole of the regulating flaps simultaneously from one 
point, to obtain a certain and immediate control over the whole of the 
chambers, is of an importance which cannot be overrated. It is seen 
that such an arrangement will permit of a smaller charge being put 





means of rope transmission. The plant, which is arranged with a view 
of installing at some later time a second tank on the opposite side of the 
elevator, has a capacity of about 20 tons of crushed coke per hour, and 
the work is performed easily, with a minimum of power and attendance. 








Altering the Capacity of the Measuring Chambers for 
Inclined Retorts.' 
ri 


One of those simple but ingenious arrangements which effect valu-| 
able ends has been devised by Mr. F. H. Morris, Assistant (at the | 
Brentford Station) to Mr. James Husband, the Engineer and Manager | 


of the Brentford Gas Company. The arrangement in question has for 


its object the simultaneous altering—at will, and from one point—of the | 


capacity of the measuring chambers throughout an inclined retort 


1. Journal of Gas ‘Lighting. 
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through the same chambers, into the bottom retorts than into the mid- 
dle ones, and into the middle ones than into the top ones. If perchance, 


| too, the heats of the retorts should not be quite up to the mark, the coal 
| wet, fine and heavy, or rough and light, and the foreman, in his 


| rounds, notice the charges are coming out in a condition that shows 
| that they are not quite sufficiently carbonized, or are burnt off ‘‘ dead,” 
he can instantaneously alter the weights of the next charges under the 
/new method. The consideration as to dispensing with two chambers 
to each bed must not be overlooked as a saving produced by the method. 

Well now the description of the means by which this ready change 
of the capacity of the measuring chambers is effected is a simple matter 
in view of the clear drawing with which Mr. Husband (who by the by 
is greatly pleased with the ingenuity of this contrivance of his assist- 
ant) has been good enough to provide us. It will be remarked that the 
| operating point is situated on the discharging stage; and there we have 
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a hand lever working in a slotted quadrant. This lever, the short arm 
of which is semi-circular in shape (a toothed sector), engages with a 
rack at the lower end of the long link connecting up to a shaft running 
longitudinally along the whole range of measuring chambers. The 
idea of working the long link with a toothed sector and rack on the dis- 
charging floor, it should be said, is due to Mr. R. Goodman, the sur- 
veyor and draughtsman at the works. At the upper end of the long 
link will be observed {see drawing] a short hinged link, which is fixed 
to an arm actuating the longitudinal shaft. On this shaft are clamped 
by bolts short arms (one for each measuring chamber), at the ends of 
which arms are small rollers, which, as motion is given to the shaft by 
the lever (which by the way is held in the desired position by a thumb 
screw in the quadrant), act by contact on the measuring flaps, so in- 
creasing or decreasing the capacity of the measuring chamber to the 
required extent. It will further be noticed that the links are counter- 
balanced by a weight hanging, by means of a wire rope, over a pulley 
at the charging end. It may be thought that there is a considerable 
torsional strain on the shaft; but this is not so. The whole of the 
measuring chambers are left empty after charging; and, therefore, 
when the capacity of the measuring chambers is changed, there is no 
twist or weight on the shaft, other than that of the flaps, which is a 
negligible quantity. One inclined retort house at Brentford (8 s2ts) 
has been under trial with the system for about 12 months; and what is 
thought of the success and convenience is evidenced by the fact that 
Mr. Husband has arranged to fit up the whole of the inclined retort 
houses under his charge. 

We need not reiterate fully the advantages achieved; but they may 
be summed up in this way: By one movement in a convenient position, 
the capacity of the whole range of measuring chambers can be changed; 
and thus, whatever the condition of the heats of the retorts, whatever 
the condition of the coal, and whether for the top or bottom retorts, ad- 
justment of the weight of the charges can at once be made to require- 
ments. This is a consideration, and is an improvement which we are 
pleased to have an opportunity of bringing before our engineering 
readers. 








The Suction Gas Producer. 
—__ 
. By “‘ An Engineer,” in the Electrical Review, London. 
The development of the suction gas plant marks a most important 


engines, as no external source of power, no steam boiler or gasholder 
is employed, thus reducing the first cost and rendering the apparatus 
of small dimensions, with a small number of parts. 

The evolution of the gas is induced by the motion of the gas engine 
piston on its charging stroke, and there is no steam jet or blower 
necessary; the quantity of gas produced also depends solely upon the 
requirements of the engine. The efficiency and economy are increased 
by the proportion of water gas* formed through the addition of water 
vapor to the air supply, and the grate and fire are by its means pre- 
vented from reaching too high a temperature, thus reducing the losses 
due to the sensible heat of the gas, and radiation, as well as the 
formation of clinker and destruction of the grate bars. 

There are various types of suction producers now on the market, 
more or less similar to one another in most respects. The generator 
usually consists of a metal casing, cylindrical in form, and containing 
a firebrick lined combustion chamber, above which is a hopper capable 
of holding a quantity of fuel. The gas outlet is usually situated about 
half-way up the casing. 

The gas, as it leaves the producing chamber, has a somewhat high 
sensible temperature, and this is employed for generating steam, thus 
serving two purposes—the reduction of the temperature of the gas and 
the provision of water vapor, to be carried by the ingoing air supply to 
the hearth, so as to increase the internal economy of the generator by 
adding water gas to its product. 

There are two systems of ‘‘ cooling and evaporating;” in one the hot 
gases are made to pass through a small tubular evaporator attached to 
the generator casing; in the other, tue boiler is arranged round the 
generating chamber itself, the latter method having the advantage of 
reducing the temperature of the fire and the loss due to radiation from 
the surface of the generator and the evaporator. 

In either system, the gas is next made to pass through a small scrub- 
ber, which consists of a separate chamber filled with coke, and provided 
with a water-spraying pipe. The quantity of water required depends 


As the Otto cycle is that most: generally adopted for engines up t» 
100-horse power, it will be obvious that the flow of gas drawn from the 
producer will be intermittent when a single engine is employed. As 
suction stroke only occurs once in two revolutions, or four strokes, the 
entrance of air and steam is not continuous; but if more than one 
engine, dr an engine having two cylinders, or 2-cycle engines is a| 
plied, the generation of gas will be more uniform. 

However, the flow of gas from the producer can be made more cou.- 
tinuous by placing a vessel of a moderate capacity in the system betwee: 
the scrubber and the engine; this takes the place of the ‘‘ anti-fluctuator " 
or ‘‘ gas bag” usually fitted to engines fed from pressure producers. 

As the production of gas depends upon the reduction of pressure due 
to the motion of the engine piston on its charging stroke, it will be ob 
vious that there must be some provision for starting up. This is pro- 
vided for by a small hand blower, which is used for bringing the fire up 
to its working temperature. When it is stated that from lighting the 
producer to starting the gas engine only from 10 minutes to a quarter of 
an hour elapses, it will be seen that the starting question is a matter of 
slight importance. 

When once the fire has been properly started, it continues producing 
gas as long as the engine is kept running, and the volume generated is 
in exact proportion to the requirements of the load on the engine. 
Providing there is no clinker formed on the fire bars, there is no neces 
sity to open the fire door, even when the producer is standing during 
meal hours, or over night. 

It will be obvious that the formation of clinker w ill depend upon the 
quantity of ash in the fuel employed. Should it be necessary to remove 
clinker, owing to the use of a poor class of coal, this can readily be 
done in a few minutes, or during a stand for meals or at vight. All 
that is necessary is to open the fire door and rake out the clinker, see 
that the fire is in good order, add more fuel to the fire still on the grate, 
and blow for a few minutes. 

As the whole apparatus when working has a lower internal pressure 
than that of the atmosphere, there is no danger from leakage of gas, 
while should there be at any time a leakage of air into the interior of 
the apparatus, forming an explosive mixture, the slight explosion 
which results has no other effect than blowing a little water out of the 
seal well. 

A very important point about this class of pro ducer is that it can be 
applied in small units without reducing its efliciency or greatly in- 
creasing the proportion of first cost; the system can, therefore, be ap- 
plied to all engines at present running on town gas. Up to the present 
single producers have been designed of 100-horse power capacity, and 
there is no doubt that larger ones will follow as the application becomes 
more general. 

These small producers only cost, for fuel, from ¥,c. to $c. per brake 
horse power per hour, according to the price of the fuel, even if the 
size of unit is as low as 4-brake horse power. The floor space occupied 
by a 100-horse power suction producer is only about 10 feet by 3 feet, 
while a 25-horse power plant, delivered and erected complete, would 
cost about $430, or a 200-horse power plant about $750.' 

It might be expected that by this system there would be considerable 
reduction in the power capacity of the engine due to fluid friction, from 
having to draw the gas for its own use through the producer, but this 
is not found to be the case. The bottom loop card taken by a weak 
spring in the indicator only shows about 14 pounds negative pressure, 
while a gauge fitted close to the scrubber outlet shows only a few inches 
of water suction. - 








Fundamental Principles Involved in Blast Furnace 
Practice. 
tehinattiihnones 
(Read at a stated meeting of the Mining and Metallurgical Section of 
the Fratiklin Institute, by Mr. Epwarp A. UEHLING, M.E., New 
York. } 

To produce with the greatest possible regularity and fuel econom, 
the maximum per cent. of the quality of iron desired, and the maximum 
output of which the design of the furnace and its mechanical equip- 
ment will permit, none of the recognized essentials must be over- 
looked, and many things observed and attended to, that have not re- 
ceived the consideration which their importance merits. 

Raw Material.—The ore should be of uniform quality, or a unifor 
mixture of ores of dissimilar qualities, chemically adapted, to yield 
collectively the iron desired, and to produce with the flux availabe 





upon the temperature of the gas entering the scrubber, as it is essential 
that the gas should be cooled to about atmospheric temperature before 
being admitted to the cylinder of tlie gas engine. 





that quantity and composition of slag best adapted to fulfill its prope’ 


1, Mr, Hall Williams, **Gas Producer Plants for Factories, Junior Institution of Ex- 
gineers, February, 190). 
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functions in the process of smelting. Neither a very lean ore, or ore 
mixture, nor yet ores that are exceedingly rich in iron, are conducive 
to obtaining the best results, but a regular mixture of low grade ores 
will yield better results than an irregular mixture of much higher 
average grade, certainly as to quality and generally also as to quantity 
of output. In regard to a few of the chemical elements the ore must 
be, and always is, selected and mixed to produce the desired iron; but 
in regard to the physical condition there is at best but a limited choice 
and frequently none whatever. It may be laid down as an axiom, 
that the more refractory an ore is the finer it should be physically to 
become readily reduced. In thestoreroom of nature we find, however, 
that the more refractory ores occur generally in compact masses, ‘while 
those easily reducible are most frequently found in a more or less finely 
comminuted state. 

The logical corollary to the above axiom, viz., that the finer the com- 
minution of an ore the greater its reducibility, and hence the more 
readily it can be smelted, while theoretically correct, does not hold 
good in the blast furnace, and especially not in the modern blast fur- 
nace. Two reasons why this should be so present themselves very 
readily; first, the finer the ore the greater must be the resistance 
offered to the ascending gases; and, sec»nd, the greater must also be the 
quantity of ore dust carried over into the gas flues. These difficulties 
give rise vo Others which with certain ores have frequently proven 
serious, 

In smelting very fine ores the increased blast pressure was the objec- 
tion that made itself felt first, and in the measure as this was being 
overcome by stronger blowing engines, the loss in flue dust was in- 
creased. No-serious difficulties were encountered, however, until after 
the advent of the ores from the Mesabi range. These ores, while un- 
surpassed in chemical composition ease of reduction, and cheapness of 
getting, possess physical properties which illy adapt them for conver- 
sion into pig iron in the monstrous blast furnaces in which they are 
being smelted. Inthe majority of the deposits the very fine ore pre- 
ponderates, in some cases as high as 20 per cent. will pass through an 
80-mesh sieve. Much of this very fine ore is carried over with the 
gases. The average loss of Mesabi ore in flue dust is between 3 and 5 
per cent., and greater loss is not uncommon. 

Preparation of Ores.—Although much advance has been matle in 
the past decade in the way of preparing the harder varieties of ore by 
crushing them, generally at the mines, which is the proper place, in- 
stead of depending on afew men in the stock house to break up the 
largest hamps with sledge hammers; yet, little or no attention has been 
given to the actual requirements. All hard ores are crushed to a 
given size, irrespective of their reducibility. Hematite ores gener- 
ally go into the furnace into a finer state of comminution than 
magnetites, when because of their great reducibility the reverse should 
be the case. It is the author’s opinion that all hard ores could bear 
much finer crushing than is at present customary, and that this would 
be conducive to fuel economies particulary with the magnetites. The 
latter could be crushed with advantage so as to pass through a 2-inch 
round holed screen, and even smaller. 

Sizing.—The importance of sizing or separating ores with regard to 
their relative coarseness or fineness has as yet received but little atten- 
tion in American blast furnace practice. I daresay the majority of 
furnace managers have not given this phase of the subject the thought 
and careful study it deserves. 

Every furnace man objects to either very fine or very coarse ores, 
and all would, no doubt, prefer a uniform and relatively coarse ore, 
but since it is quite the exception that uniformly coarse ore can be 
supplied, they must be taken as they come, and the general practice is 
to charge the coarse and fine ores indiscriminately as they happen to 
be at hand, or at best attempt to mix them as much as possible. The 
former method is bound to produce more or less serious disturbance in 
the working of the furnace; not only because of the physical irregu- 
larity, but also because the fines of a given ore may vary very con- 
siderably in composition from the coarser portions. The uniform 
mixing of the coarse and fine ores, though much better chemically, at 
least, is, nevertheless, far from being the best method of charging. 

‘he worst possible ore mixture, from a physical point of view, is that 
in which the coarse and fine are so proportioned and so thoroughly 
mixed that the latter fills all the interstices between the lumps of the 
former, A layer of such a mixture is less penetrable, offers greater 
resistance to the ascending gases, hence requires a higher blast pressure 
aud is apt to produce more flue dust, and is therefore less desirable 
than if it consisted of fine ore alone. This is true to a greater or lesser 
extent of all mixtures of irregular sizes, and the greater the difference 
between the coarse and the fine, the worse. To be right, ores should 


~ 


be separated into three, or preferably into four sizes, viz.: coarse, med- 
ium, fine, and dust. All ore passing over, say 1}-inch mesh screen to 
be classed as coarse; through 14-inch and over }-inch to be classed as 
medium ; through 4-inch and over ;'; inch mesh to be classed as fine, 
and all that passes through ;',-inch mesh to be classed as dust. The 
latter should either be briquetted or agglutinated in some satisfactory 
manner or else smelted in a furnace by itself, designed and equipped 
for the purpose, preferably in a low, wide furnace, blown with a mild 
blast through tuyeres of variable penetration, or perhaps electrically. 
The coarse, medium and fine ores could. be smelted together in the 
same furnace with a strong blast. To do so to the best advantage they 
should be charged in separate strata. The above scheme, i. e., to first 
separate the ore into several sizes and then fill them separately, will, 
no doubt, be objected to as impracticable, as an expensive and useless 
complication, or at best a refinement of doubtful utility. Whether 
such objections are all, or only partly, or not at all true, depends on 
our viewpoint. If we should attempt it with the present equipments, 
even the most modern, it would probably be impracticable, if we feel that 
we have reached the acme of perfection in-blast furnace practice, it 
must seem a useless complication, and if the present output is qualita- 
tively as well as quantitatively fully satisfactory, the sizing of the ores 
would certainly be of doubtful utility. If, however, we wish to com- 
bine uniform quality with maximum output and greatest fuel economy 
we must seek to eliminate all disturbing factors, and the physical 
irregularity of the raw material certainly is one of them. 

Roasting the ores is resorted to generally only for the purpos of 
eliminating such deleterious constituents from the ore as can be driven 
off by heat. The process is always carried on in an oxidizing atmo- 
sphere. In this country the roasting of ores is rarely resorted to, except 
for the purpose of eliminating sulphur. All magnetic ores are im- 
proved by roasting, and the question whether it would pay or not to do 
so depends entirely on local conditions; first, on the cost of coke or 
other furnace fuel, and, second, on the markef value of electric current. 
The same is true with other varieties of ores: for example, the hard, 
red ores of the Birmingham district, which could be greatly improved 
by roasting. Time and space do not permit going further into t iis 
subject at this time. 

Briquetting, Agglutinizing, Cindering, Electric and Chemicul 
Treatment,—All these relate to putting ore dust into some form that 
will overcome its objectionable qualities. Much time, ingenuity and 
money have beeu expended in this direction, resulting mostly in fail- 
ure or at best in indifferent success. This, however, does not imply 
that the problem cannot be solved, or even that it may not haye been 
solved already by some method awaiting practical demonstration and 
commercial development. Much could be said about‘ promising 
methods, if time permitted. 

As stated above, theoretically, the finer the ore the more economically 
it should be smelted. To the practical objections already mentioned 
which manifest themselves against the use of very fine ores, viz., heavy 
blast pressures and reduced yield, etc., should be added the difficulty 
encountered in properly distributing the fine ores over tHe coke charge. 
The latter problem fully solved, the author is of the opiuion that the 
very fine ores could be smelted to best advantige by themselves in a 
specially designed blast furnace. Smelting in an electrical furnace 
possesses possibilities of success which depend chiefly on the cost of 
power, and with the proper utilization of the blast furnace gas its prac- 
ticability as an adjunct to the blast furnace becomes very much less 
doubtful, and may prove profitable under certain local conditions. 

Flux.—Under the general term of flux, we understand that addition 
to the material smelted, which will chemically combine with tae gang 
and other impurities of both ore and fuel and produce a liquid slag. It 
so happens that with very few exceptions the acid elements contained 
in the gavg largely predominate. For this reason, the flux must nearly 
always be basic, and because of its abundance and cheapness, limestone 
is almost invariably used. Should, however, the basic element in the 
ores predominate, an acid flux would have to be alded, an | quartz 
rock or highly silicious iron ore take the place of limestone. 

Preparation of Flux.—W hat has been said of the preparaticn of ores 
holds good in a general way also for the preparation of the flux. It 
should be well broken, and as much as possible of uniform size; dust 
should be entirely avoided. Theoreticatly, it would be of considerable 
advantage to calcine the limestone or dolonite before filling into the 
furnace. There are, however, practical difficu'ties due to the fact that 





unless the stone is very hard burned, it readily becomes air-slaked, and 
is then worthless, since it is too largely carried over by the blast: At- 
_ tempts that have been made to drive off the carbonic acid before filling 
into the furnace have generally failed on that acco nt, 
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Slag.—The function of the flux, as we have seen, is to fuse with|the raw materials involved in the process of smelting is the air w) ich 
earthy impurities of the ores and fuel and meJt into a liquid slag. The| furnishes the oxygen requ ired to burn the fuel and produce the jeat 
function of the slag is two-fold—physical and chemical. Physically it|and chemical reactions. 


acts first as a filter, purifying the globules of reduced iron as they pass 


Strictly speaking, the blast is furnished to every furnace variable in 


through, and, second, as a blanket protecting the metal against possible | quantity, irregular in temperature, and, worst of all, variably conta ni- 
oxidation by the blast. Chemically its most important functions are to | nated by moisture, and because of these, as much as other irregu|ari- 
absorb and carry off sulphur, and to assist in regulating the silicon | ties, also at variable pressures. 


content in the iron. 

Magnesia is a stronger flux than lime in ratio of their respective 
atomic weights, and with an ore mixture comparatively free from sul- 
phur smelted with a low sulphur fuel, dolomite is proportionately more 
efficient than carbonate of lime; but since sulphur exists in the slag 
only in combination with calcium, the latter element must predominate 
where considerable quantities of sulphur are to be removed. 

The proper composition of the slag is of greatest importance, and 
in selecting ores, and also the fuel, due consideration should be given 
to the composition of the gang and ash respectively. Alumina should 
be kept as low as possible. Although this element does not materially 
reduce the fluidity, it does largely reduce the fluidity of the slag, and 
fluidity is of the most vital importance in a blast furnace slag. So far 
as the author’s experience goes, the lower the alumina can be kept the 
better; and if a slag results from the regular mixture containing Over 
15 per cent. of alumina, silicon material should be added to the burden. 
A slag to be most efficient should melt like ice, and not like taffy; that 
is to say, it should retain a solid form until it melts, and as soon as 
melted it should be quite liquid, instead of gradually passing from the 
solid to the liquid state. The latter property causes sticking and hang- 
ing, and on account of the sluggishness of such a slag, it cannot fulfil 
its functions properly. It has a tendency to retain the finer globules of 
iron, thus causing material loss. 

Generally the ores contain ample earthy impurities so that with the 
addition of flux necessary to form a desirable slag, the proper quantity 
is also produced. In many instances it has proved to be good practice 
to add silicious material for the purpose of improving the quality of the 
slag as well as of increasing the quantity. 

Fuel.—The fuel for the blast furnace may be raw coal, charcoal, an- 
thracite, or coke. The first of these has entirely ceased to ba a factor 
in the production of pig iron in this country. The percentage of char- 
coal used is becoming less and less as timber becomes scarcer and 
dearer. The same holds true for anthracite coal, because of its limited 
supply, and although still used in considerable quantities it is bound to 
be practically replaced by coke in the not distant future. Coke, besides 
its practically unlimited supply, possesses all the essential qualities of a 
superior blast furnace fuel. 

The fuel performs two functions in the blast furnace—physical and 
chemical, The physical function of the fuel consists in preserving a 
comparatively open stratification in the descending column of stock in 
the furnace, thereby permitting an easy upward flow of the ascending 
gases, To fulfil this function properly the fue] should be coarse and 
rough, and as uniform as possible in size. Very large lumps are as 
undesirable as fines. It should be of sufficient strength to reach the 


Regularity of Blast.—First regular quantity. It is probably quite 
within the memory of most of the older furnace men, if not within 
their experience, that it was the general practice to regulate the blast 
by pressure. In England, where they still generally blow several fur- 
naces (as many as six or more) off the same blast main, this practice 
of necessity prevails. In this country blowing by volume is the rule. 
The blowing engines are ordered to be run steadily at the required re- 
volutions; but variable steam pressure is a disturbing factor, variable 
blast pressure is another. Then again constant revolutions, 7. ¢., con- 
stant volume by engine measurement does not insure a constant quan- 
tity of blast delivered into the furnace. Innumerable, avoidable and 
unavoidable leaks, between piston and tuyeres, engine room tempera- 
ture, and the barometric pressure of the atmosphere, affect the quantity 
delivered. The latter alone may affect the quantity delivered from 6 
to 10 per cent., and loss through leakage from 10 to 15 per cent. and 
more is not uncommon. 

The author believes himself to have been among the first to blow a 
furnace by constant volume. The change from pressure to volume 
blowing at once brought a noticeable improvement in the regularity of 
the output, but the number of charges taken by the furnace did not 
agree as closely as they should with the regular quantity of wind sup- 
posed to be delivered by the blowing engines. Revolution counters 
were attached to the engines, and the fact was at once revealed that 
the revolutions marked had not been regularly blown. Getting the 
engineers interested resulted in a friendly rivalry to blow the exact 
number of revolutions. For longer or shorter intervals the fuel 
charges would agree with the revolutions, then again there would be 
puzzling discrepancies that could not be explained by irregularities in 
the working of the furnace. Barometer and thermometer observations 
finally practically cleared away all otherwise unaccountable dis- 
crepancies, except that the calculation showed the quantity of air de- 
livered by the blowing engine to be far in excess of that required to 
burn the fuel consumed. The numerous small leaks, which had not 
been considered of much importance prior to accurate determination of 
wind and fuel relation, were stopped, and a gain of 5 tons per day was 
the result. 

These few digressive remarks are revited here merely to show the 
importance of small things. There isso much in the phenomena of 
smelting in a blast furnace which cannot be directly observed, that it 
behooves every furnace manager who wishes to keep intelligent con- 
trol over his charge to pay attention to all the influencing factors. 
The barometer and the wet and dry bulb thermometer have received 
practically no attention. Revolution counters are not as generally 
adopted as they.should be. Autographic recording instruments should 





tnyeres with the least loss by abrasion. Fuel dust, or breeze, should 
never be charged into a blast furnace; the most of it is directly blown 


be used wherever available. The fact that the cost of air does not 
directly enter into the cost sheet is no reason why it should not receive 


over with the gas, and what little is retained in the furnace is apt to do proper attention. 


more harm than good. 


Regular Temperature.—Neilson’s invention of the hot blast stove 


. The chemical functions of a blast furnace fuel are two-fold. (1) To| was, no doubt, the greatest single step taken in advance in the process 


generate by semi-combustion with the oxygen of the blast, all the heat 
necessary for the process of smelting, and (2) to produce the reducing 
gas necessary to convert the ore to the metallic state. It should possess 
the greatest possible cell development consistent with the required 
physical strength, so as to offer the maximum surface to the oxygen of 
the blast, and yet possess such chemical stability that it is but slightly 
affected by the oxidizing action of the CO, in the upper zones of the fur- 
nace. To possess these properties the first requisite is that the coke is 
well burned and made from coal which will produce the proper cell 
structure and necessary strength. 

The most objectionable element contained in coke is sulphur. Phos- 
phorus is of importance only when special irons are being manufac- 
tured. The composition of the ash is of as much importance as the 


of smelting iron in the blast furnace. Every 100° of heat added to the 
temperature of the blast is equivalent ta.3 per cent. of the carbon 
burned at the tuyeres. 

To what degree it is practical and economical to carry the heat of the 
blast is still an undetermined question. Practical furnace men differ 
much in their opinion. Sir Lowthian Bell came to the conclusion, de- 
rived from his famous investigation of the chemical phenomena of the 
blast furnace, that not much could be gained after reaching 1,\'00'; 
nevertheless, they are to-day carrying at his own furnaces as regularly 
as possible from 1,400° to 1,500° at the Clarence Works, Middlesbrough. 
England. In Germany 1,500° to 1,600° of blast temperature are 10! 
uncommon. In this country the average blast temperature does | rob- 
ably not very much exceed 1,000°. Some furnace managers would like 





quantity. The alumina shéuld be as low and the silicon as high as 


possible. This holds true especially where foundry iron is smelted. | 


Iron is a valuable constituent, and is often contained in sufficient 


to carry higher temperatures if they could get them; others con end 
that high blast temperatures invariably lead to trouble. Theoretic:!ly, 
the limit of blast temperature is not reached until the fuel displace: by 


quantity to add appreciably to the yield of the ore. The author is of the heat of the blast has reduced the quantity to such an extent hat 
the opinion that most of the silicon in the iron produced comes from’ the CO formed is insufficient in quantity to reduce the ores: car ied. 
the ash of the coke; and if the ash, therefore, is of the proper composi- The blast furnace cannot be successfully worked on heat alone. A 


tion it may add materially to the ease of producing high silicon iron. 


' sufficient quantity of reducing agent must be supplied as well r and 
Air.—The largest, the cheapest, and the most neglected constituent of there must be enough solid fuel to fulfill its physical function, While 
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there is, therefore, ample room for difference of opinion as to what is 
the most economical temperature, there exists no such difference of 
opinion as to the desirability of a controllable regular temperature. 

The introduction of the regenerative hot blast stove was a great im- 
provement over the iron pipe stove in so far as enabling higher temper- 
atures to be obtained; at the same time, it brought with it the very 
irimental factor of variability of temperature. The loss of tempera- 
turein an hour’s blowing, which is the almost universally adopted 
period, is rarely less than 200° and not infrequently reaches 300° and 
more. Since 100° blast temperature are equal to 3 per cent. of the fuel 
burned at the tuyere s, we see that these variations amount to from 6 to 
i) per cent. of fuel in the hearth. That this variable factor must 
uecessarily produce detrimental variations in the vital part of the fur- 
nace is evident. Ho w this variation can best be avoided or overcome 
the author has attempt ed to show in an article published in the Iron 
Age, May 19th last. 

With thoroughly purified gases the hot blast stoves can readily be so 
constructed that they will yield a blast of very high and practically 
uniform temperature, w hich can then be tempered down to any degree 
necessary or desirable. So long, however, as iron masters will persist 
in using dirty gases, there is little chance of improving the hot blast 
stove. The only thing to do is to make them bigger and. build more of 
them. Why furnace proprietors should persist on these illogical and 
costly lines is diffi cult to understand. The money put into new and 
enlarged hot blast stoves would nearly, if not quite, pay for an instal- 
lation of gas washing plant, which w ould produce much more economi- 
cal and satisfactory results; as the author has shown in the paper re- 
ferred to above, that the blast can be readily kept at a uniform temper- 
ature by the introd uction of cold blast. To do this, however, it is ab- 
solutely necessary to know the blast temperature, and it is strange to 
say that with a few laudable exceptions, blast furnace maragers east of 
the Allegheny Mountains have not availed themselves of the proper 
means to do this. 

To have control of the heat, it is not sufficient to test the temperature 
once an hour, but you must be able to see what the temperature is at 
any moment, and what is even more important is to have an instru- 
ment which is absolutely beyond the control of the man responsible for 
the temperature. An autographic record is of the greatest value. 
Without a positive knowledge of the temperature carried at all times, 
intelligent heat regulation is impossible and perfect control out of the 
question. 

Composition of Blast.—There are few, if any, furnace managers that 
are not aware of the fact that humidity is an important element in the 
blast. Very few, however, have taken the pains and the trouble to 
determine what this factor amounts to quantitatively. During the 
period referred to above, the author made hygrometric determinations 
and was surprised to find that the quantity of water carried into the 
furnace by the blast during the humid summer months amounted to 
tons of water in 24 hours. It is not uncommon for the air to contain 8 
grains of moisture per cubic foot. At this degree of humidity a blast 
furnace having 15,000 cubic feet of air a minute will, therefore, receive 
35,000 x 8 + 7,000 = 40 pounds of water vapor per minute, or 2,400 
pounds per hour, or over 28 net tons in 24 hours. Since tkat time 
(1886) the author has persistently advocated the economical importance 
of removing this moist ure from the blast, and the process of refrigera- 
tion as the best method for removing it. 

Knowing the amount of moisture going into the furnace with the 
blast, it is easy to figure the fuel required to neutralize its chilling 
etfect. Making this calculation we find that 1 pound of moisture re- 
quires in round numbers 1.3 pounds of carbon to be burned at the 
tuyeres to replace the heat absorbed by the decomposition of the water 
vapor. This, in itself, amounts to a very considerable quantity of fuel 
during the summer months, yet it is less than 25 per cent. of the act- 
ual fuel saved, as demonstrated at the Isabella Furnaces by Mr. Gay- 
ley’s desiccating plant. 

The strictest attention is paid by every furnace manager to guard 
against water getting into the furnace through leaky tuyeres or cooling 
plates, yet absolutely no regard is given to the contamination of the 
blast by avoidable moisture. Innumerable steam leaks are often allowed 
to exist in the engine room, nearly all of the steam from which is carried 
into the furnace without any idea of the fuel necessary to overcome this 
extra moisture. So long as these leaks do not become positively annoy- 
ing to the engineer, they are rarely attended to. One instance in the 
writer’s experience may be permissible to illustrate. At the plant in 
mind the blowing engines and pumps were in charge of the master 
mechanic of the works, over which the furnace manager had no 


authority. Repeated requests to repair the leaky joints were ignored. | 





Hygrometric tests of the blast showed that it contained between 5 to 7 
grains of moisture per cubic foot above the outside atmosphere. Calcu- 
lations based on this moisture content laid before the general manager 
brought the necessary pressure upon the master mechanic. The steam 
pipes were overhauled. The effect was an immediate reduction in the 
fuel consumption of 150 to 200 pounds per ton of iron. There is no 
doubt in the author’s mind that similar fuel economies might be ob- 
tained at many of the existing plants. 

In the author’s estimation desiccation of the blast is a step in advance, 
second in importance only to the hot blast, and that it will be as gener- 
ally and perhaps even more promptly adopted. 

To be Concluded. 








Advice to Draftsmen. 
a. 
| By “E. T. C.,” in Metal Worker. | 

The practical, up-to-date draftsman must be a thorough mechanic. 
He must understand the use of tools in order that his designs may be 
adaptable to the machinery available. He must be able to photograph 
in his mind a perspective view of an object shown by a drawing. He 
must have an eye for the beautiful in order that his designs may be 
pleasing in appearance as well as useful and practical. He must be 
interested in his work, careful, thoughtful and observing, picking up 
crumbs of information and experience whenever and wherever he may. 
He must be a student and a reader in order that he may not lag, but 
keep up with the procession. The aim of every ambitious draftsman 
should be to do the most of the best work in the least time. This does 
not mean the greatest number of lines drawn; it means the maximum 
amount of good, accurate delineation, which will receive the checker’s 
O. K. without a change.in drawing or figuring in the least possible 
time. The mere drawing of lines is not what the draftsman is paid for. 
It is safe to say that no draftsman is paid over $1 or $1.50 per day for 
drawing lines. All that he is paid in excess of this is for his brain, for 
the amount of gray matter of which he proves himself to be the pos- 
sessor. A draftsman is paid for thinking. ‘‘I didn’t think” is the 
poorest excuse that a man can offer. It makes him a candidate for the 
scrap heap immediately. 

There is too wide a tendency to lean on others. A man does a thing 
blindly because so and so told him to do it, without knowing why or 
wherefore. What if the boss did tell him and he felt that it was wrong’ 
That should not relieve him of all responsibility. One must satisfy himself 
that a thing is right before going ahead with a piece of work. To get 
ahead one must be independent and self-reliant. This does not mean 
that a man is not to respect the work or figures of others, but it dves 
mean that he should attempt, so far as possible, to check and corrobor- 
ate figures which are given him to work from. A good workman 
wants to improve himself. Faithful and conscientious work is the b-st 
aid that he can summon. An employer quickly appreciates that a man 
is doing something in excess of his remuneration, and usually shows 
this appreciation in a substantial manner. But even though the em- 
ployer does not do so, the gain in experience, skill and knowledg» 
resulting from the putting forth of one’s best efforts gives a man a 
working capital which is worth more than a raise in salary. 

This world is a world of workers. The idlers are not in the race at 
all. The man who is surprised by hearing the noon or night whistle, 
on account of his attention being entirely absorbed by his work, is the 
one that all employers are looking for. If a man spends the last 10 or 
15 minutes clearing up and watching the clock he is on the wrong road. 
He does not have sufficient interest in his work to succeed, and the best 
thing he can do is to change to some occupation which is more con- 
genial. He will never be a success as a draftsman; he isan idler. If 
a man shows capability, coupled with judgment and precision, he will 
soon be promoted to the direction of others. An employer cannot 
afford to have such a man devoting his entire energy to individual 
work. 

Many young men think because they have not been so fortunate as to 
have a technical training that it is useless for them to attempt to com- 
pete with their more favored brothers. The majority of people have the 
idea that a technical education fills one with knowledge much as one 
will fill a barrel with apples. This is not correct. Education is a 
training, a preparation for work to be™done. The greatest result one 
can altain is to learn to utilize personal experience, or that of others, 
and store it where 1t may be useful at the proper time. Ability to dis- 
criminate between truth and error, to choose between the right course 
in time of emergency and to use good and proper judgment at all times 
is the direct result of education. 

But education does not necessarily mean the possession of a sheep- 
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skin. Native judgment and horse sense will carry one much further 
than a knowledge of higher mathematics. A young man who has not 
had the advantages of a technical training must get his education in a 
harder and stricter school—that of experience. What the technical man 
can aceomplish quickly it may take him weeks to fathom, but step by 
step, by diligent plodding, the education may be obtained, and once 





Depreciation : 
Machinery, 10 per cent ........ as Te 7,305.00 
Building, 3 per cent ............-- 1,122.00 1,134.00 
_ eee ieeepwadnnes $17,121.75 $16,462.75 


The above first cost being for 100 per cent. load factor, there will 


there it will be likely to stick; and the experience met in attaching the |@ varying reduction due to the decreased boiler capacity required 


result will add much to the breadth of its possessor. 


lower load factors. A point is reached below which it is not advisal|, 


Many young men are launched upon the sea of business with a very | to further decrease the boiler capacity, as the peak load must be tak: 
thoroughly undigested collection of knowledge, which the course of time | Care of and sufficient reserve provided for accidents and repairs, that 


and experience tends to put into the proper shape for use. When this 
time arrives the knowledge begins to be of use. No line of work re- 
quires a more general education than drafting. For this reason the 
drafisman should read extensively and understandingly. No draftsman 
can afford to be without a notebook of some form orother. For a begin- 
ner an indexed pocket notebook will be found very handy, but when 
this is filled up it will mean a great deal of labor transferring and cul- 
ling. This leads up to the card system of taking notes, which makes a 
perfectly elastic arrangement, which may be alphabetically arranged 
and. which may be available at all times. In this manner data may be 
retained which will increase the draftsman’s capital and make him com- 
mand an increased compensation for his services. 

Let him never forget that knowledge is power and that there is always 
room at the top. Let him work with his whole heart in his task and 
his reward will surely come. 











Effect of Load Factor on Cost of Power. 
— — 


Mr. E. M. Archibald, in a paper read on the subject named in the 
heading, at the last meeting of the Canadian Society of Civil Engineers, 
said: 

The various expenses involved in the cost of power to the consumer are 
classified by the author as follows; (1) management, (2) distribution, 
(3) production. 

For a given system with given peak load the cost of management is 
practically constant, no matter what the load factor. 

The cost of distribution is constant with various load factors, in so 
far as the fixed charges and maintenance are concerned. The losses in 
distribution, however, vary, these consisting of losses in lines, trans- 
formers, if alternating current is used, meters, losses in grounds and 
losses from theft of current—all decrease the output, and accordingly 
increase the cost to the consumer. While it is possible to determine 
fairly accurately the losses in lines, transformers and meters with vary- 
ing load factors, the losses from grounds and theft are indeterminate 
and require constant attention to keep them within certain limits. Yet 
as a rule these latter will become a smaller percentage of the total out- 
put, the higher the load factor. 

There yet remains for consideration the effect of the load factor on 
the actual cost of production of energy. The higher the load factor, 
the greater is the amount of power produced; the longer does the ap- 
paratus operate most efficiently; the lower the ratio of fixed charges to 
total operating expenses, and consequently the lower the cost of power 
per unit. 

To determine exactly in what proportion the cost of power is de- 
creased, it will be necessary to assume a plant, determine the fixed and 
variable charges, and thereby the cost per kw-hour at various load 
factors. 

As an example, a plant was taken having a peak load of 750 kw. and 
8 units of 300-kw. capacity each, so that in case of a breakdown to1 unit 
the other two may take care of the peak with an overload of 25 per cent. 
of each, sufficient boiler capacity being provided for this contingency. 
No provision is allowed for stokers, coal handling apparatus or econo 
mizers. The plant assumed to be on the water front providing sufficient 
water for condensing purposes. 

Curves are also plotted for a second plant of the same capacity as the 
first, but operating non-condensiug. In both eases either water or rail- 
road connections are assumed with convenient facilities for coal hand- 
ling and removal of ashes. The first cost of plant domplete would be 
as follows: 


Condensing $118,425 equivalent to $131.60 per kilowatt. 
Non-condensing $114,625 equivalent to $127.40 per, kilowatt. 


io Xon- 
Fixed charges: Condensing. ~ Condensing. 


Interest at 5 per cent .............. $5,921.25 $5,731.25 


point being taken in this case at 40 per cent. load factor. The effect of 
this reduction is to diminish the fixed charges at 40 per cent. load 
factor by $1,000 per year, or about 6 per cent. of the total. From these 
figures the lower line in Figs. 1 and 2 is plotted and indicates the effec 
of fixed charges on the cost of power. 
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Fig. 2.—Operating Expenses of 900-kw. Steam Plant. 


The remaining items of expense are what are generally termed opera- 
ting charges and are variable with load factor. These consist of (1) 
labor, oil and waste, supplies, water and repairs; (2) fuel. 

The cost of labor varies to a certain extent with load factor, but a 
minimum number of men required to operate the plant is reached a‘ 
about 40 per cent. load factor, below which this item remains constant 
The cost of oil and waste, supplies, water and repairs, varies almost 
directly with load factor, as the greater number of hours per day tha‘ 
the machinery remains in service, the greater do these expenses be 
come, and vice versa. The second line in Figs. 1 and 2 is for thes: 
charges reduced to the kw. hour basis, and is added to the fixed charge 
curve. The difference between the two curves, therefore, represent 
the cost of labor, oil and waste, supplies, water and repairs. 

The cost of fuel, usually coal, per unit of power generated, varie 
with some power of the load factor less than one depending upon th 
number and efficiency of units employed both in the engine and boile 
rooms, also upon the cost per ton of coal, its heating value, and upo! 





Taxes_and insurance at 2 per cent..> 2,368.50 2,292. 50 
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portance to watch this item carefully as greater economy can be secured 
in the cost of coal perkw. hour than in any other item of expense. The 
calorific value of the coal should be tested from time to time and com- 
pared with the number of pounds used per kw. hour. 

The coal considered is assumed to contain 12,000 B.T.U. per pound, 
and two curves are plotted in Figs. 1 and 2 when the cost is $2 and $3 
per ton respectively, the results being added to the two previous curves 
plotted. These figures of fuel cost per kw. hour are above the average 
usually obtained and can only be secured by constant attention in the 
boiler room; for instance, at 40 per cent. load factor in the first case, 
1-kw. hour is generated from 3.5 pounds of coal from the pile. 

Having thus determined the cost of power for a plant with a peak of 
750-kw., the paper n«<t considers briefly a larger plant to determine 
what extra economies may be secured. This plant is assumed to have 
a peak load of 1,500 kw. and a maximum capacity of 1,800 kw. divided 
into 3 units of 600 kw. each. Stokers are used, but no economizers or 
coal handling apparatus; the boilers are in a single line parallel to the 
engine room, and coal is dumped from the car into a chute whence it 
falls to the floor of the boiler room. 

The first cost of this plant at 100 per cent. load factor is $241,125, 
equivalent to $134 per kw. Fixed charges, using the same percentage 
for interest, depreciation, taxes and insurance, as in the previous case, 
become $35,318.75 per year. Curves are plotted in Fig. 3 for fixed 
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Fig. 3.—Cost of Power for 1,#00-kw. Plant. 


charges, labor, supplies and repairs and fuel, the latter being plotted 
for the two prices, $2 and $3 per ton, as before. 

From these curves it might be well to make some deductions as to the 
advisability of further expenditures in the power plant in coal handling 
apparatus and economizers, or in general, any apparatus that tends to 
increase the economy 

The higher the load factor, the greater becomes the ratio of variable 
to fixed charges, and extra investment is advisable tosecure the greatest 
economy possible. Extra investment in coal handling apparatus and 
economizers will reduce the cost of labor’and fuel in greater proportion 
than fixed charges are increased; the economizers also provide greater 
boiler capacity and purer feed water, reducing cost of repairs. 

On the contrary, when the load factor on a system is low, the fixed 
charges are the governing factor in the cost of power, and extra expen- 
ditures must be carefully considered, particularly if fuel is cheap. 

Having thus discussed the effect of load factor on the cost of produc- 
ing power, the cost of management and distribution is next taken up. 
While it is stated to be beyond the scope of the paper to fully consider 
these costs, yet it was thought advisable to indicate by a curve including 
all the various costs approximately how the load factor influences the 
cost to the consumer. This is done very generally as no two cases are 
alike; the cost of distribution is more variable with different systems 
than is the cost of power, depending upon the conditions of distribution, 
conduit or pole line construction and the extent and density of the 
territory to be covered. 

An allowance of $50,000 per year is made to cover all fixed charges 
maintenance and attendance on the distributing network; $35,000 per 
year for management, dividends on stock and miscellaneous expenses. 
For total losses 30 per cent. of the output is allowed; this is taken con- 
stant for all load factor, for while the percentage of known losses vuries 
directly with load factor, the percentage of indeterminate losses by 
grounds and theft varies inversely as the load factor. The actual lossts 
from grounds are constant, hence percentage loss by grounds varies 
inversely as load factor; losses from theft usually occur with customers 


having a short hour load, and the greater the amount of such load 
connected, the greater this loss. A customer having a long hour load 
runs a greater chance of detection than others. Hence, the above 
statement holds that the total percentage loss will be constant. Further, 
this lost power reduces the amount of sales, therefore affecting all the 
expenses included in cost to customers. 

Fig. 4 shows a series of curves plotted for the 1,800-kw. steam plant, 
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Fig. 4.—Cost of Power to the Consumer. 


the lower line representing cost of production and cost distribution; 
second, cost of management, and third the effect of distribution losses 
on cost of power, the last being the final cost to consumer. 

The cost of coal is expensive and from the nature of things will 
increase in price, and it is, therefore, well to investigate any method of 
producing power which is more economical in the use of fuel than the 
steam engine. Turning to the gas engine, a comparison is made 
between a steam plant and a gas plant generating producer gas for use 


in gas engines, and from such comparison some general results are 
deduced. 


efficiency than the steam engine, which fact, together with the fewer 
number of auxiliaries required, would naturally lead one to suppose 
that a greater economy could be secured in the production of power. 

Difficulties, however, are encountered at the outset in the kind of fuel 
that may be used sucessfully in the gas producer. While the gas gen- 
erated from anthracite coal is very successful in the operation of gas 
engines, the gas from bituminous coal contains tar, which, when 
carried through the valves in the cylinders of the engine, clogs the 
valves and carbonizes under the intense heat to which it is subjected in 
the cylinder, preventing successful operation. Some manufacturers 
claim to have succeeded in removing the tar or preventing its forma- 
tion, but the burJen of proof still rests with them. 

The overload rating of the gas engine is different from the steam 
engine in the ra‘io of about 15 to 50 percent. Hence, in designing two 
plants, steam and gas, for equal overload capacities, it is necessary 
either to use gas engines of 25 to 35 per cent. higher normal rating, 
with consequent poorer economy at normal load, or add an extra engine 
and generator sufficient to take care of the extra overload capacity of 
the steam engine over the gas engine. For example, in designing a gas 
plant of 900-kw. capacity with a peak load of 750 kw., allowing the 
same reserve as in the steam plant considered previously, three engines 
of 530 British herse power each will be required, with an aggregate 
normal British horse power of 1,590 and maximum British horse power 
of 1,830, as compared with three 450 indicated horse power equivalent 
to 410 British horse power steam engines aggregating 1,230 normal 
British horse power and 1,840 maximum British horse power; or three 
gas engines of 410 British horse power reach and an additional engine of 
360 British horse power, aggregating 1,230 British horse power on maxi- 
mum load. (From a practical standpoint, this additional engine would 
be made of the same capacity as tffe rest, the cost being the same.) In 
the first case at normal load on the generators the engines are 30 per 
cent. underloaded, with consequent poor efficiency ; in the second case 
the first cost, will be greater, due to the extra generator and increased 
size of building required. f 

Allowing the same reserve capacity in producers, and with three 530 





British horse power gas engines direct connected to 300-kw generators, 


As is well known, the gas engine has a very much higher thermal - 
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rupning at 100 r.p.m., the first cost becomes $167,650, equivalent to $186 
per kw, with the following: | 
Fixed charges: 

| 





Interest at 5 per cent., on $167,650 .... 00... eee eee $8,382.50 
Depreciation on machinery, 10 per cent............. 13,340.00 
Depreciation on buildings, 3 per cent............... 1,005.00 
Taxes and insurance, 2 per cent...........-0eeeeeeee 3,353.00 | 
SE cs an. cn beec ss etewsawibn a nunwemenee $26,080.50 | 


The storage capacity at 100 per cent. load factor is small, about 20,000 | 
cubic feet, and is provided more for uniformity of gas than for storage. 
In case of accident to one producer, a second may be under way pro- 
ducing gas inside half an hour. The question of storage is important, 
particularly at small load factors when storage may be provided for 
the peak and a constant load maintained on the producers. In a plant 
of this size where the number of producers actually required is not over 
two with a third for reserve, it is more advisable to use the same num- 
ber of producers for all load factors and a small amount of storage for 
uniformity of gas and sudden peaks. Further, the extra storage ca- 
pacity required for small load factors costs about the same as an ex- 
tra producer. 

The operating costs for oil, repairs, supplies and water have been 
taken practically the same as for steam, as there are insufficient reliable 
data at hand on this subject at the present time. The cost of labor is 
somewhat cheaper; for the type of producers considered only one man 
is actually required. 

In Fig. 5 are given curves for cost of power with varying load factor 
for this 9.0 kw gas plant. 
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Fig. 5.—Operating Expenses of 900-kw Gas Plant. 
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A comparison of Figs. 1, 2 and 5 shows a greater economy for the gas 
plant at the higher load factors, but poorer economy at low luad factors, 
due to the influence of the heavy fixed charges. The higher the cost of 
coal, the greater is the economy of the gas over the steam plant at high 
load factors. 

It must be remembered that the fuel economy in the case of the steam 
plants is taken considerably higher than the average, and can only be 
secured by constant and careful attention to all the details around a 
power plant. In the gas plant the fuel at 50 per cent. load factor is 
taken at 1.4 pounds coal per British horse power hour, which is some- 
what higher than the manufacturers will guarantee. No matter how 
much the fuel costs may vary from those given in these curves, they 
are relatively of far greater importance when the load factor is high 
than when it is low. 

The storage battery has not been considered in what precedes, even 
where it might be desirable, but a plant assumed of certain maximum 
capacity for the peak load. The storage battery is evidently a means 
in the hands of the power producing company of increasing the aver- 
age load on the machinery. By charging the battery during light load 
and discharging during periods of heavy load, a more constaut load on 


the generating apparatus is produced with consequent better efficiency 
and at the same time acting as a reserve in case of accident in the 
power plant. Unfortunately tive battery is expensive and a loss occurs 
i its Operation which greatly reduces the higher efficiency secured by 
The great benefits obtained by its use are 
y and voltage regulation, enabling the use of more 


the increased load factor. 
reserve capacit 


Company are inviting bids for the erection of a new gas plant. 
and specifications are on file for the examination of those interested at 
the Company’s office, No. 234 Main street, Stillwater. 
| ceived up to noon of March 10th. 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aialillibian nae 

THE proprietors of the Stillwater (Minn.) Gas and Electric Light 

Plans 


Bids will be re- 





WE are informed on good authority that the properties of the Penn 
G s Coal Company have been purchased by the Westmoreland Coul 
Company; and we hope such is the fact. 





THE reduced gas rate at Tamaqua, Pa.—from $2 per 1,000 cubic feet 
to $1.50—does not mean the abolition of the minimum charge for ser- 
vice. The lowest bill rendered fora monthly service will remain at 
50 cents. 





HavinG been informed that our prior mention of the terms of the 
taking over of the Gas and Electric Company of Bergen County, N. J., 
by the Public Service Corporation of New Jersey, was somewhat in 
error, we herewith reproduce the exact call issued to the shareholders of 
the first named: ‘‘ You are hereby notified that a specia) meeting of the 
S:ockholders of said Company, called by the President and Board of 
Directors, will be held at its office, No. 114 Main street, Hackensack, 
New Jersey, on Tuesday, the twenty-first day of February, instant, at 
four o'clock in the afternoon of that day for the purpose of considering 
the matter of leasing the property and franchises of said Company to 
Public Service Corporation of New Jersey for a term of (999) years at a 
rental equivalent to an annual dividend on the capital stock of The Gas 
and Electric Company of Bergen County of two per cent. (2 per cent.) 
for the years nineteen hundred and five, and nineteen hundred and six; 
two and one-half per cent. (24 per cent.) for the year nineteen hundred and 
seven ; three per cent. (3 per cent.) for the years nineteen hundred and 
eight, and nineteen hundred and nine; four per cent. (4 per cent.) for 
the years nineteen hundred and ten, nineteen hundred and eleven, 
nineteen hundred and twelve and nineteen hundred and thirteen, and 
five per cent (5 per cent.,) annually thereafter during the term of said 
lease, and to vote to approve or disapprove such proposed lease.” 





Tue Washington (D. C.) Gas Light Company has contributed $1,000 
in cash to the fund under control of the Citizens’ Relief Association for 
the District, the good work of which Association has hitherto received 
scant support from those who should contribute to it liberally. 





At the annual meeting of the Washington (D. C.) Gas Light Com- 
pany, the Directors elected were: John R. McLean, George T. Dunlap, 
J. W. Orme, John McIlhenny and R. H. Goldsborough. 





AT the annual meeting of the Springfield (Ills.) Gas Light Company, 
the officers chosen were: Direct ors, H. D. Walbridge, William Ridge- 
ly, Emil G. Schmidt, George Reisch, A. Hodenpyl, E. D. Keys and J. 
C. Van Riper; President, H. D. Walbridge; First Vice-President, 
George Reisch; Second Vice-President and General Manager, E. G. 
Schmidt; Secretary and Treasurer, Wm. H, Brown; Assistant Secretary 
and Treasurer, George E. Hardy. 





Mr. CARL STEINWEDELL, son of Capt. Steinwedell, the well-loved 
Sage of Quincy, Ills., has been appointed toa resfonsible position in the 
service of the St. Paul (Minn.) Gas Light Company. 





Tue York Engineering Company, of York, Pa., has been appointed 
engineer of the contract for the construction of the new gas works at 
Oxford, Chester county, Pa. It is the purpose of the engineering firm 
to have the plant in running order by July 1st. Plans for the submis- 
sion of bids will be ready by March 15th. 





A CORRESPONDENT in Chicago forwards the following under date of 
the 11th mst.: ‘*The earnings of the Peoples Gas Light and Coke Com- 
pany, in 1904, both gross and in percentage on the stock, were the 
largest since the organization of the present Company in 1897. After 
the payment of bond interest and all other charges there remained for 
the stock $3,134,000, or 9.51 per cent. on the $32,969,100 capital stock 
outstanding. Earnings on the stock in 1903 were 8.8 per cent. and in 
1902 8.06 percent. Following is a summary of the Company's income 
account for the! year, as compared with that of the two years imme- 
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1904. 2 | 7 + = 
Gross receipts. . ..$12,014,084 $11,854.800 $11,088°413 | Sloper, Edward N. Stanley, John Walsh, George M. Landers, Henry 
Operatingexpense 6,335,821 6,440,362 5,913,211 |E. Russell and F. M. Travis; President and Treasurer, Andrew J 
nies Sloper; Secretary, Harold T. Sloper. 
Leaving..... $5,678,263 $5,414,438 $5,145,202 






































Charged off...... 690,568 656,431 630,586 Mr. GeorGE H. Prisst, the recently appointed Superintendent of the 

a. $4,987,694 $4 758.006 $4 514.616 | Greenfield (Mass. ) Gas Company, is planning an important series of 

Bond interest.... 1,853,550 1,857,300 1'857,300 Main extensions, that will be taken up practically assoon as the present 
es —= ‘‘close winter” ends. 

Dividends ....-.. Mremun eet yr re Mr. CHARLES NEAL Barney, Receiver for the properties of the Nan- 

Mesxian Pt. Peto Sc , tucket (Mass.) Gas and Electric Company, having obtained the neces- 

rr $1,155,998 $922,560 $679,170 , Sary sanction of the Court, announces that the properties will be sold 


The balance sheet shows an increase of $600,000 in the amount of bonds 2 auction, the 10th prox. 
outstanding, the amount having been issued to cover the cost of real | 
estate purchased. At the end of the year the Company had in operation | 
1,939 miles and 2,696 feet of street mains, an increase of 67 miles and ip : 
4.648 feet; 359,327 meters, increase 11,577; 145,222 yas stoves, increase of reconstruction is all arranged. The work will be talon ina OPE 
20,041; 24,974 public lamps, increase 26; 33,697 arc lamps, increase as weather conditions permit. The expenditure involved is something 
4,860. In his report to the stockholders, George O. Knapp, President, EOI OOR, ant past of tee new eqeigueent n'a stomnge Belden. 

said in part: 





THE onwers of the Wausau (Wis.) Gas Light and Coke Company are 
p'anning to reconstruct its works; in fact, if we mistake not, the scheme 





iicdian, mee THE current 4 per cent. semi-annual dividend of the Columbus (0.) 
. year it | ecame necessary to provide for the refunding Gas Light and Heat Company is payable to-day. 
of the 6 per cent. bonds issued in 1874, and maturing, as to $2,100,000 
in November, and as to $2,500,000 in December, 1904, The refunding ' ‘THE sensible business methods recently adopted by the proprietors of 
of $200,000 of bonds of the Hyde Park Gas Company, which were as_ the Mount Carmel ( Pa.) Gas Light Company are bearing good returns. 
sumed, and which matured in September, was also necessary. These | 
refunding operations have been accomplished by the sale of the refund- | Tue North Adams ( Mass.) Gas Light Company has arranged for the 
ing 5 per cent. gold bonds of the Company anthorized in 1897 at the extension of its mains to the outlying districts of Cheshire. 
time of the general consolidation, to an amount sufficient to take up and 
retire the underlying bonds that matured in 1904, aggregating of princi- 
pal $4,800,000. The annual saving in interest, consequent upon these 
refunding operations, is $48,000. The growth of the business of the 
Company has made necessary the acquisition of additional real estate. 
It is the judgment of the Board now that the money necessary to pay 
for real property from time to time acquired should be raised by the sale . . : : 
of bonds, and for that purpose the Board has sold bonds to the amount UP to-date pocket timepiece. The proceedings were directed by Mr. C. 
of $600,000. The increasing business indicates the necessity for the ex- H. Nettleton. a ‘aia 
penditure of considerable sums during the current vear forthe extension | THE successor of Mr. Travis at New Haven is Mr. J. Arnold Norcross, 
of mains and works.’ The stockholders re-elected the following Direc- formerly engineer to the New Haven Company, and Mr. Robert A. 
tors: C. K. G. Billings, Anthony N. Brady, Walton Ferguson and A. Wyant, formerly of the Derby (Conn.} Company, succeeds to the for- 
R. Flower, of New York, and George O. Knapp, of Chicago.” mer Norcross position. Wherefore it looks that the Nettleton interests 
3 j are about the right impellers at the moment of the New Hiven Com- 
AT a recent meeting of the Directors of the Barnesville (O.) Gas pany’s affairs. 
Company, Dr. J. S. Ely tendered his resignation as Secretary and | 
Treasurer, and Mr. C. J. Howard was chosen to succeed him. The | 
Directors also declared a semi-annual dividend of 3 per cent. | 











Mr. FRANK M. TRAVIS, who has resigned the Secretaryship of the 
New Haven (Conn.) Gas Light Company, in order to assume control 
of the artificial lighting properties of Winsted, Conn., was the recipient 
of a banquet some evenings ago, tendered him by the board of Directors 
of the New Haven Gas Light Company. Another incident of the feast 











Apout a fortnight ago at the annual meeting of the stockholders of 
the Syracuse (N.Y.) Gas Company, which will remain in existance as 
. long as all the stock is not transferred to its successor, the Syracuse 

THE Van Holden Manufacturing Company, of Woonsocket, R. I Lighting Company, the officers elected were: Directors George A. Wood, 
has been incorporated. It 1s capitalized in $25,060, and the purpose - George W. Driscoll, Frederick J. Baker, Jerome L. Cheney, and John 
the concern is to manufacture a new gas key, that seems to us to J Cummins—Mr. Driscoll, succeeds Michael E. Whelan; President, 
possess undoubted merit, and which will be described by us within a| George A. Wood; Vice-President, George W. Driscoll; Secretary, Fred 
fortmight. The President of the Company is Mr. Zeuner M. Jenks, IJ. Baker; Treasurer, Jno. J. Cummins. 

Superintendent of the Woonsocket Gas Company, and its Secretary is 
Mr. Jno. T..L. Donovan, of the Taft-Pierce Works. ‘ 








Tue following, from a recent issue of the Philadelphia Ledger, is 
given for what it is worth: ‘‘ United Gas Improvement Company stock 
AT the annual meeting of the Peoples Power Company, Rock Island, | ¥@8 the sensation in the Philadelphia stock market the 10th inst. Open- 
Ills., the Directors chosen were: A. W. Vander Veer, ‘a F. Lardner. | ing at 109}, the closing price of the previous day, it b gan an upward 
A. Burdick, Jens Lovenzen, Ed. C. Mueller, H. 0. Seiffert and HH. Bs climb, and in the last half hour of trading the price was rapidly 
Witt. marked up to 114}, at which it closed. So urgent was the demand in 
pre the final dealings that the impression was created that it either came 

from a belated short interest or preceded the official announcememt of 
some important development in the Company’s affairs. The latter has 
been expected for some time, but Directors and officials alike denied 
that anything out of the ordinary was pending. Rumors have been 
current of a stock allotment, and it was asserted yesterday that the 
Directors will soon meet and increase the capital stock 15 per cent., 
which will be given the stockholders at par—$50 a share. Such an 
issue would call for $5,501,243 of new stock, and maxe the total capital 
$42,176,198. It was recalled that, just two years ago this month, the 
Directors met on one Saturday afternoon, after the stock market had 
closed, and decided to increase the capital stock between $7,000,000 an 1 
$8,000,000. The stock moved then similarly to that of yesterday, and 
the Street was more than ever convinced that another stock allotment 
THE proprietors of the Lynn (Mass.) Gas and Electric Light Company | is about to be made. While this was advanced as one theory for the 


have petitioned the Board of Gas and Electric Light Commissioners for | @¢tivity and strength in the stock, there faba others ae ry 3 ny 
the right to iss convinced that the Company is arranging for its greatest deal, the 
< taint sph cadaas absorption by lease, merger vr purchase of the Philadelphia Rapid 
Transit and the Philadelphia Electric Companies. This is a matter 








EaRLY this month 75 officers and other employees of the Milwaukee 
Gas Light Company organized a ‘‘ Progress Club,” the formation meet- 
ing having been held in the Company’s offices on Wisconsin street. 
The movement was started by the Company’s General Manager, Mr. E 
G. Pratt, and the purposes of the Club, as outlined by him, are the 
interworking and co-operation of the different departments of the 
Company to the end that the public and the Company may be all the 
better served. Even Chief Engineer R. B. Brown seems to believe in 
the Club, for he is said to have remarked that “‘ It is going to add much 
toeach man’s enjoyment in his work to have the spirit of fellowship 
exist among the departments!” The initial officers of the Club are: 
President, H. B. Harrop; Secretary, Paul Degener; Librarian, Henry 
Harmon. 








AT the annual meeting of the shareholders in the New Britain (Conn.) that has long been discussed in local financial and political circles, and 
Gas Light Company, the officers elected were: Directors, Andrew J. | the belief that it will be effected sooner or later is stronger than ever,” 





was the presentation to Mr. Travis by the Directors of a handsome, | 
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5 z Th ’ +. oi - 
ersten went. The $5,000,000 electric ern me Hudson Gas Co. 6,500,000 .. 89 ‘e a erg na i 
ig ting plant (without a sight or site) estimate — eeeeesereeeseees ee ee ae a The Western Sacer tei gy a= we 3.0 
ee to have even staggered the cement man Grand —. tt. Oc. 000,000 ee 55 .. | Un ted Gas Improvement Oo., PI : leiphia, Po. do... T 
we ¥ < . . eteeer «+ € - 
a i er tc knows it is all for the 19h Mig Fsese ss sevesee 1,225,000 1,000 104% 105 ae I wg me ny - 
ma ho aoe ers object that Mr. Rockefeller | Hudson County Gas Co., of 750,000 2% «619 200 |B.E. Chollar. 8t. a... aie 
ter in this i ass, the purists (most of the lat-| New, Jer#ey-++.+++.++++4. 10,500,000 i EconomicalGasA pparatusConstruct’n Co, Toronto, Ont. of x 
is instance are Hebrews) claim th P Bonds, 5’s...... 10. «+ 104% 105} | Fred. Bredel Co., Milwaukee, Wis. , » Ont. 304 Ds 
Controller of th : m that the | indianapolis. 500,000 .. 107 108 | Humphreys & Glasg Srmmammesevnerstereevenrves SO Ke 
pv i = one Equitable Assurance Com- “ Bonds, o....... 2,000,000 .. 7 ‘%% |The Gas Machine gh SORE ONY csccovcseeseee se WS Ste 
. “ - : - liberal, so we must suppose that the Jackson Gas 00....ses0000 oo rod 106% 108 | The me n-ne marry ie saeairobettnoceses _ 
aa Sage i ear Lae between Rockefeller as ee es 290,000 1,000 = ad United Gas Improvement SS » oii 
Sage. May t help the y Gas Light Co., 5 Pron ices Sem pNP a 
‘ » CONDENSE Su. 
while kee pthem. Mean-| of Missouri............... Continental mS. 
ties of a aan bet eyes open to the possibili- Bonds, 1st 5S. .cccccccess samen 1 1 on ned Davis recanted seat Go. alee, Sassesincenee - 6 " 
wrt - market, the best of which is per- inn... Beonomical Gas Apparatus Construct n0Toe A gene 
re, Brooklyn Union, the fateof which a... Ta a os ee en ee. oronto,Ont, a0 a 
“ae is in the hands of Christians a waeconenn vonceoee 10,000,000 1,000 108% a Isbell-Porter Co., Newark, N. J se bids ae oa 
. a“ Lafayet . ooeee Kerr Musray Mfg. Co , Fort Wayne, Ind... seecccceeeeecs S14 ‘ 
oun eee at Washington (D.C.) Gas Bonds eceesecvssesecees 1000006 1,000 605 ene tenamentint Sen-: es OF st 
bid, and th an quceeepapeaty! Capen _o-engy soy of ial “> wm wo (o> Wood & Oo.,Philadelphia, Pa...csc vescsseeees, 3M De 
, an — electric lot who are looking for it]  “ none ~~ Co. Riter-Conley Mfg. Co., Pittsburg Besneovs eosarennnee>. a me 
are not i - « + OB. ccccece Stacey Mfg. : SPneresr a ae wares ” 
g enough to buy control in it at th “ 6 per cent. 850,000 1,000 10734 108% | Tne RK. Co., Cincinnati, O...++00000--seeeeeeee ean 
figure. Baltimore seems to be doi “4 ot at i ne i eh 300 
And the Addicks oing well. Montreal, Canada ecsesesee 100,000 25 85 87 Western Gas Construction Co., Fort Wayne, Ind... 820 7 
as weak gas securities in Boston are | Nashville sevesssees 8,000,000 100 218 = 31 PRODUCER PO 
as are his strivings fo th Gas Lt. Co........ 1,000,000 $4 | Reo MEE PLANTS. ; 
of Delaware. r the betterment | Newark, N. J.,Con. Gas Co. : 100 (1l0ti nomical Gas Apparatus Construct’n Co.,Toronto,Ont, 304 The 
Bonds,6's.... pn aes BB s«. | BD. Wood & Co., Philadelphia, Pa.......... ane 
Saves eeeerscceee 9 a 105 10534 TAR AND CARBONIC A seeeeeeeeees : 
New escesccccccccccss SOUR 008 25 CID EXTRACTOR Con! 
Gas Stocks. Beegien@. 1. & Osho Oo..cf 2 Bi ag gO Co.,Toronto,Ont. 304 wires 
seeeeseerersseece 25,000. “ ” ee, eeeeeees | 
Quotations by George W. Close, Broker ana|  Otlongo, ist Mortgage... eS Meee reenter Ee 2D 
Pe Bw yn Fin Gas Stocks, mn peek” eee 20,100,000 1,000 .. aa Mtg. Co., Cincinnati, O......ccscs00e0+. gtivoes tees 1 . 
TREET, New Yorx Or 2,500,000 1,000 104 ms ne Gas Machinery Co., Cleveland, O Sy ae ae 
Tr. Rochester Gas & Elec. Co The W i a Vescecseescteeeeeess 300 ny 
- te nstruc 0. 
ra 1 FEBevuaRy 20, Preferred..... eeeeersece aaa ~ . % pr st se aren aan aed 7 
il communicatio Consolidated 5's .. . NTRATOR 
_ ees ns will receive particular atten- | 542 F oy sevece Fee as 87% «90 Fred. Bredel Co., Milwaukee, Wis.......sssesees sod 300 Adar 
of wor ne following quotations are based on the par value St orate. 8 Ss. % paidainienan: micbigne Ammsente Wests, Dette, ianso.s+-.er = — 
N. ¥. City Compa Paul “ergo eggtarttaa 751,000 1,000 04 The West - ve lp Occccccvccdccsccccece S00 Broo! 
Consolidated .., mics. Capital. Par. Bid. Asked. sar ieee CO....., 1,500,000 100 45 ze Gas Construction Co., Fort Wayne, Ind... 320 Hert 
Gulatiien. Ben, Gene ee a a eo lees pr nant gst 8 Hear 
Equitable Bonds, ¢'s....... 8,000,000 1,008 10816 110 General Mortgage, 5's.. 600,000 1,000 112% 115 | De Meter Co., New York and Philadelphia,....... 319 Jame 
° wean” nn oe: . eae Gs.. 2,468,000 1,00 92 98 | D. MeDonald & Oo., Alb Detroit, Mich.....ssseeeeeeeees 319 = 
seatual ON esses 2800000 1,000 118 80 naaey HY. ssesees.-s- 1,975,000 100 «50 «685 | Helm & Co., Albany, N.Y..s000.-..seeeeces severe B17 Lacie 
Municipal Bonds............ 500,000 100 300 320 | Washington, D.C ......«.+. 2,047000 1,000 102 «. e & Mclihenny, Philadelphia, Pa................ vos. 319 Parks 
a — = First mortga iene 2,000,000 20 30 313 | xepste Griffin & Co., Philadelphia, Pa........+.+. 280 
Bonds, 8S «essvseserees i eae . ws deed seaman i 
esevees 11,000,000 1,000 112. 113% | Wilmingt sevcees 4,000,000 o 7 w~ Meter and Mfg. Co., Baltimore, Md............ 318 com 
BE. cscoessvece 600,000 50 980 ee ~~ Metal Oo., Erie, Pa. .ccccscessecees eccccece eee 819 a 
* athaniel Tufts Meter Co., Boston, Mags,...s..0.+...+. 318 meal 
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PREPAYMENT METERS, 
American Meter Co., New York and Philadelphia...,,., 419 
D. McDonald & Co., Albany,N. Wecccccccccccecccecccccs . 817 
Helme & McIlhenny, Philadelphia, Pa.........secssseees 319 
John J. Griffin & Co., Philadelphia, Pa....... ....ssseee08 230 
‘eystone Meter Co., Royersford, P&....cscces coe ceeeges 318 
\athaniel Tufts Meter Co., Boston, Mass,....0..... ees. 318 


PREPAYMENT METER ATTACHMENTS. 
reeves Mfg. Co., New Haven, Conn,..scccscecces 


GAS AND WATER PIPES. 
entral Foundry Co., New York City....... eccccccccccee Sb 
harles Millar & Son Co., Utica, N. Y.....csscecssccseces BO4 
avis & Farnum Mfg. Co., Waltham, Mass,.......sse000 312 
vonaldson Iron Co., Emaus, Pa..........-......-. ccccce GUS 
b zonomical Gas Apparatus Construct’n Co.,Toronto,Ont, 304 
t. D,. Wood & Co., Philadelphia, Pa@....ccsecessecsesseees B14 
Warren Foundry and Machine Uo., New York City...... 304 


GAS COALS. 
Berwind-White Coal Mining Co., New York and Phila. 310 
Perkin & Co., New York CREP cevcccscccccsceeccccecocece 310 
\ estmorelaad Coal Co., Philadelphia, Pa.... coccececccee SLI 
SPECIALTIES FOR OIL AND PIPE LINES. 
S. R. Dresser, Bradford, | een eeeeecceeseseseese 393 
GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. City.rccccccccccesses 304 
MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y. 


sseeececevccccecscceseseses OLD 
GAS TAPPING MACHINES. 


George Light, Dayton, O...csccccccesscccesscccccseseses B04 
H. Mueller Manufacturing Company, Decatur, Ills....,, 02 


CANNEL COALS. 
Perkins & Co., Now YOrk City...cccccoes cosccse-c. cece 316 
STOKING MACHINERY. 
G. A, Braman, Bem Tee Gti cccescdccocccececccesecces 309 
CONVEYORS, 
Adam Weber Sons, New York City.......ccccccceseseses 309 
©. W. Hunt Company, New York City.....cccsccessseces 300 
Economical Gas ApparatusConstruct’n Co.,Toronto,Ont. 303 
Fred. Bredel Co., Milwaukee, Wis.......csseccsccscees-+. BOY 
G. A. Brenier, Mow Terk Gitgsescccvccvccceccodetscocceks Ge 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........0..05- 312 


The Brown Hoisting Machinery Co., Cleveland, O....... 311 
The Gas Machinery Co., Cleveland, O.......ssscccesseees BA 
The Jeffrey Manufacturing Co., Columbus, O........... 310 
The Link-Belt Engineering Co., Philadelphia, Pa..... . 30: 
The Link-Belt Machinery Co., Chicago, Llls...........0+. 304 
The Western Gas Construction Co., Fort Wayne, Ind... 320 


CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass............. 312 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... ecccesecccce SIR 
Stacey Mfg. Co., Cincinnati, O....ccccccccscosccccccccscces B15 


GAS ENRICHERS. 
Standard Oil Co., New York City..........scccsseseecees SII 
Sun Company, Pittsburg, ihdindhcuteedienshibeneemmes all 
The Sun Sa aI Tn denceecccocrcocicescdeces 311 


COKE CRUSHERS, 
©. M, Keller, Columbus, Ind,.....cccccsscssseccesesecsees Bll 
Fred. Bredel Co., Milwaukee. Wi8.......sscesccccssceccee BO 
The Jeffrey Manufacturing Co., Columbus, O....... eoee 3.0 


STEAM BLOWER FOR BURNING BREEZE. 
De Laval Steam Turbine Co., Trenton, N. J..... covcctooe S08 
The Connersville Blower Company, Connersville, Ind.. 317 


ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y........... 303 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn... ....0..-.sescsseees 308 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., NewYork City 309 
Fred. Bredel Co., Milwaukee, _, ae Seeeeeee Seeeeeee 300 
Isbell-Porter Co., Newark, N. J.......s008 eeeeeeeseeeeees 314 
R. D. Wood & Co., Philadelphia, Pa.......ceeccscesscecs B14 


CEMENTS, 
O. L. Gerould, Bloomington, Ind......cececscecceessces. 308 


RETORTS AND FIREBRICKS, 


Adam Weber Sons, New York City,......ccsssccsccesess DUB 
Baltimore Retort and Firebrick Co , Baltimore, Md...... 308 
Brooklyn Firebrick Works, Brooklyn, N. Y¥........0000.. 308 
Herbison-Walker Refractories Co., Pittsburg, Pa........ 298 
Henry Maurer & Son, New York City..........c000 sees. 308 
James Gardner, Jr., Co., Pittsburg, Pa..........ss00..... 3U8 
J. H. Gautier & Co., Jersey City, N. J.......ccccccceess. 0S 
Laclede Firebrick Mfg. Co., St. Louis, Mo............... 308 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....,. 298 


INCLINED RETORTS. 
Adam Weber Sons (Graham, Morton [England] System) 308 
Fred, Bredel Co., Milwaukee, Wis.........csecsccsssceces 200 
#e0. G. Ramadell, New York City.......c.ssscescceseese. 207 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...,... 298 


VERTICAL 8S. 
Adam Weber Sons (Oscar B. Weber's Construction)..... 308 
Connelly Iron Sponge & Gov. Co. (Drake’s [Eng.] System) 309 
Fred. Bredel Co., Milwaukee, Wis.......scsessesseceseess OU? 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 298 


VERTICAL RETORTS, CHARGING AND 
DISCHARGING VERTICALLY. 
Adam Weber Sons, New York City....ssecsscecsevesvess 30S 
REGENERATIVE FURNACES. 


Adam Weber Sons, New York City.....ss.scssccseseee. 508 
Bartlett, Hayward & Co., Baltimore, Md........cseesee0. 313 


Fred. Bredel Co., Milwaukee, Wis.......ssseseeessesseees BOO 
J. H. Gautier & Co., Jersey City, N. J...ccceecsesevcess + BOR 
Laclede Firebrick Mfg. Co., St. Louis, Mo...........00+. 306 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 298 


SELF-SEALING MOUTHPIECE DOORS. 
Continental iron Works, Brooklyn, N.Y. .....cseessssees 314 


Davis & Farnum Mfg. Co., Waltham, Mass......... coos B12 
Fred. Bredel Co., Milwaukee, Wis......ccsscecssessseeees QUO 
Isbell-Porter Co., Newark, N. J....... ecccccccceccccocece: S14 


Kerr Murray Mfg. Co., Fort Wayne, Ind.......eecesseess S12 
Logan Iron Works, Brooklyn, N.Y ....cessesesessseesess S16 
R.D. Wood & Co., Philadelphia, PO. cccccccccceccccccses S14 
Stacey Mfg. Co., Cincinnati.O...cccccccccccccscccccccccces B15 
The Gas Machinery Co., Cleveland, O.....seecssss-esee08 OU 
The Western Gas Construction Co., Fort Wayne, Ind... . 320 


CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City.cccscsc.ssee sesceess BOE 


INCANDESCENT GAS LAMPS. 


Central Lighting Co , New York City......scsesssesesee. 299 

D. M. Steward Mfg. Co., Chattanooga, Tenn..........+. 298 

Genera] Gas Light Co., Kalamazoo, Mich............ coos 209 

Geo. G. Ramsdell, New York City...........008. cdecsesies 297 

Welsbach Company, Gloucester, N. * eect —s 
BURNERS, 


Central Lighting Co., New York City .....sscccscesescess 299 
D M. Steward Mfg. Co.,Chattanooga, Tenn,......005+- 298 
Wm. M. Crane Co., New York City.. .... ccccccccccccocce WI 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga,Tenn............ 298 


STREET LAMPS. 

Thos. T. W. Miner, New York City......ssecseeses eevee. S00 
Welsbach Street Lighting Co., New York and Phila.... 306 
PURIFIERS, 

Connelly Iron Sponge and GovernorCo., New York City. 309 
Davis & Farnum Mfg. Co., Waltham, Mass................ 31? 
Fred. Bredel Co.. Milwaukee, Wis........csecsseecesseees 300 
[sbell-Porter Co., Newark, N. J.ccccccccccccccccsccccseccs 314 
Kerr Murray Mfg. Co., Fort Wayne, Ind........sseseee0s 312 
R, D. Wood & Oo.. Philadelphia. Pa.....cscessees Secccee. SE 
Stacey Mfg. Co.. Cincinnati, O........sccssscsesseccceses 31D 
The Western Gas Construction Co., Fort Wayne, Ind... 320 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 309 
VALVES. 
Continental Iron Works, Brooklyn, N. Y.....ssseessee0. 314 
Davis & Farnum Mfg. Co., Waltham, Mass............. 3)2 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont 3 4 
Isbell-Porter Co., Newark N. Béideve SOSH OHOS ET ORTH sees 814 
Kerr Murray Mfg. Co., Fort Wayne, Ind .......cesseee0. 312 
Ludlow Valve Manufacturing Co., Troy, N.Y........... 301 
8. D. Wood & Co., Philadelphia, Pa............ eevccceces O14 
Stacey Mfg Co., Cincinnati, O..........ccessscccccevecces B15 


The P. H. & F. M, Roots Co., Connersville, Ind.,........ 303 
The Western Gas Construction Co., FortWayne,Ind.... 320 
(Continued on page 296.) 





MRS. HELEN ARMSTRONG, 


Teacher of Cookery. 


—{— 


Special Courses Prepared for Gas Companies. 





Refers to the Soliontng, enngeetes, for whom éuch courses 
ve been given: 
pote, vt. Indi lis, Ind. Pueblo, Col. 
Pittsfield, Mass, Bellevilte, lis. Knoxville, Tenn. 
New York City. Anniston, Ala. Waukesha, Wis. 
New Orieans, La. 


Engagements for the ensuing season are now being made. 


Address, 159 WEST 66TH STREET, 
1548-6 Chicago, Ills. 














Position Wanted 


As Manager of a Gas and Electric Light 
Plant, 


By a man who has held such a position for a 
number of years with marked success. 





1549-2 Address, ‘* MANAGER,” care this Journal. 





Position Wanted 
BY A YOUNG GAS ENGINEER. 
Wide experience in handling coal gas and 
water plants. Correspondence solicited. 
Address, “ M. N. O.,” 


1549-4 Care this Journal. 


Position Wanted 
AS SUPERINTENDENT, 


By youvg married man, 28 years old. Thoroughly experi- 
enced in the manufacture and distribution of gas; also, the 
U.G L+* o.’s system of operations and accounts. Can show 
good, economical results, can furnish first class references 
and give good reasons for desiring to make change. 


1550-1 Address, * A to Z, ’ care this Journal. 


SALESMAN WANTED. 


Traveling agent wanted by firebrick and 
retort works. One having acquaintance with 
the trade preferred. None but first-class men 
need apply. Correspondence confidential. 
1543-tf Address “ T, W. B. F.,” care this Journal. 


WANTED, 


Two sober and reliable unmarried men to call 
on plumbers, architects and gas companies. 
Must be hustlers and get results. State 
experience and references. 

1550-1 Address, * SPECIALTY,” care this Journal. 


WANTED, 
A GAS PLANT 
In a city of 15,000 or more. Address, 


NATIONAL GAS & WATER COMPANY, 
1546-3mos 184 LA SALLE ST., CHICAGO, ILLS. 


GAS PLANT INVESTMENTS. 


Towns near New York city. $35,000 wanted 
to build plant in town of 4,000 people; 
closely built. Construction easy. $10,000 
wanted to acquire and improve old property 
in town of 7,500 people, leaving $30,000 
bonds. Half interest given. 


Address, “ ENGINEER,” 
1550-1 Care this Journai. 


FOR SALE, 


Meter Repair Tools and Apnerat us. 
Having decided to abandon our own repair 
shop, we have the necessary shop equipment 
for sale at a bargain. This includes 5-foot 
prover, gassing machine, oiling table, 2 boil- 
ing tanks, stock of repair..parts, 3 soldering 
iron furnaces, all the necessary stakes, shears, 


etc. Address, 
15 OUGHEEEPSIE LIGHT, HEAT & POWER CO., 
Poughkeepsie, N. Y. 


STATION METER FOR SALE. 


One Six-Foot Station Meter, 


Made by the American A gg Company and refitted by them 
with a new drum in 897, Meter can be seen now operating, 
but it will be pots as soon as possible. 


Address, THE STAMFORD GAS AND ELECTRIC CoO., 
1519-8 Stamford, Conn. 


FOR SALE, 


One 10-Horse Power Otto Gas Engine, 
Tank and Batteries, 


Latest style; used six months. Address, the 


Repetes GAS, ELECTRIC LIGHT & POWER ?- 
5-tf Saratoga Springs, N. Y 


FOR SALE, 
AT A BARGAIN. 


Controlling interest in a gas plant having 315 
oonsumers, and 136 gas stoves in use. For 


particulars, address, R. C. JOHNSTON, 
1548-3 LAWRENCE, Kas, 
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(Concluded from page 295.) PAINTS. | Utilize Your Gas Liquor. 
romps. peek Orcotes Ore Yok Ov. $1 ppsarees caponan 
De Laval Steam Turbine Co., Trenton, N. J...csseceseees 296 : pax sical OPERATING EX- 
Saar PATENTS, TRADE-MARKS, COPYRIGHTS. Tw 
. F Royal E. Burnham, Washington, D. C.....000.... esses: 400 \a\) \ 
Conn ‘lly Iron Sponge and Governor Co., NewYork City 309 ppd 
Davis & Farnum Mfg. Co., Waltham, Mass........0+... 312 STEAM TURBINES. \W 
Isbell Porter Company, Newark, N. J.... «.,..eeeeeseees 314 | De Laval Steam Turbine Co., Trenton, N. J.,.........+++ 296 MICHIGAN AMMO 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......cseccseees 3:2 


The Connersville Blower Company, Connersville, Ind... 317 | 


The P. H. & F. M. Roots Co., Connersville, Ind..... .... 303 | 


PURIFIER SCREENS. 
Jot Cabot, Hobslen, Wi. Disc vcsscvccececsccbseessencsess M00 


GRATE BARS. 


Ff. Ferguson & Son, Hoboken, N. J.....cecccccscescccvees 304 
GAS STOVES. 

American Meter Co., New York and Philadelphia....... 819 

Detroit Stove Works, Detroit and Chicago.......sesseees 8l8 

Keystone Meter Co., Royersford, Pa........ sesessesesss 318 


Maryland Meterand Manufacturing Co., Baltimore, Md. 318 
Nathaniel Tufts Meter Co., Boston, Mass............se0+ 318 


HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.......ssessssseeess eves 300 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y. ccocscccccqeeccees- cece. 308 





GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md......seseeeeess 318 
Continental Iron Works. Brooklyn, N.Y ...ecccesesess:: Bla 
Cruse-Kemper Co., Philadelphia, Pa. .....ccccssesscceees 39 
Davis & Farnum Mfg Co., Waltham, Mass.......ss00.. B12 
Deily & Fowler, Philadelphia, Pa........cccsessecsessecs 326 | 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 30: | 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... esssseeees Biz | 
Logan Iron Works, Brooklyn, N.Y....,ssccscsseeseseees B16 | 
R. D. Wood & Co., Philadelphia, Pa...,....se00« -eocveees 314 | 
Riter-Conley Mfg. Co., Pittsburg, Pa. ........00.e.+-000- 318 
Stacey Mfg. Co., Cincinnati, 0......00 .scccccccesccsecs 31h 
STORAGE TANKS. 
Davis & Farnum Mfg- Co,, Waltham, Mass............. B12 | 


Stacey Mfg. Co., Cincinnati, O...ccccccrceccccescecsevcess B16 | 























About 16 
in use. Write to 
STROH & OSIUS, Patentees, or 
NIA WORKS, - Detroit, Mich. 














= LIP AE 


onal 


Steam Turbine Motor, 300 H. P. 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine Centrifugal Pumps 
Electro-Motor Centrifugal Pumps 


SEND FOR CATALOGUE. 


REPRESENTATIVES : 








P’Oller Engineering Co., New York City, Philadelphia, Pa. 
Ot Garrison - - - Boston, Masa. 
The Turvine Engineering Co., New York City, Chicago, IL 
Denver Engineering Works C - Denver, Col. 
Florida Electric Co., Jacksonville, Florida. 
Dravo. Doyle & Co., Pittsburg, Pa. 
Geo. P. Dravo, Milwaukee, Wis. 
Chester B Davia, Dallas, Texas. 
Joshua Hendy Machine Works, San Francisco, Cal. 
Kilbourne & Clark Co., Seattle, Wash. 


DE LAVAL STEAM TURBINE COMPANY 
Works and Sales Offices, TRENTON, N. J. 





——————————————— LULU LCL CD 














THE AMERICAN STANDARD COPIPOSITION CO. 


oO MANUFACTURE BS (— 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 


Our Paints will not crack, peel or scale. 


Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. 


Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707, Wall Street Exchange Building, New York. 








EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A. M. Sutherland. \t is now ready to contract for the erection and installation of 


BNTIRE GAS WORE S, 


or any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland double- 
superheater Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Stree! 


Mains and Main Laying. 


The high character of the work done by A. M. Sutherland during the past 15 years will be strictly adhered 


to and all work is warranted. 


Mr. Sutherland remains with the Company for two years President and Director, and will give personal 


attention to contracts. 


EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO., 49 Wall St., New York. 
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‘THE COST OF ELECTRICITY 


has been swallowed by the consumer because he wanted its medium, the electric globe. He 

sighed for the cheapness of gas, but he didn’t want the ordinary burner. So electricity crowded 

its way into the field of gas. 

has now appeared in the NEW INVERTED INCANDESCENT GAS LAMP, and gas is again 
TO GAS MEN. 


regaining its own. It offers every possible decorative feature of the electric globe, and gives a 
better light, a light that is shadowless: and brilliant, yet soothing and mellow. It is just as 
conveniently fitted and lighted. J¢ offers a// the maximum effect, and more, of the electric globe, at but 


one-eighth to one-tenth the cost of maintenance, 


This seems a bold statement, but we are willing and anxious to prove it. A simple demon- 
stration of the NEW INVERTED INCANDESCENT GAS LAMP does it. It has been done 
in Europe and followed by the sales last year of nearly 1,000,000 lamps. It is being done in 
America with the same proportionate success. 


HAVE YOU INVESTIGATED? 


Write us or pay us a visit. We can aid you in putting the NEW INVERTED INCAN- 
DESCENT GAS LAMP before your patrons. It tells its own story and it sells your gas. 


We have special discounts--now. 








GEO. G RAMSDELL, 


Agent for the United States and Canada, 


The New Inverted Incandescent Gas Lamp .6o., Ltd., 


S30 Broadway, New work. 
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PARKER-RUSSELL MINING AND MFG. CO., 


oF sT. TOUTS, MO.z, 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 48> FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Fall Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 

















We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAL and CORE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished, 


CORRESPONDENCE SOLICITED. 


ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 
Gold Medals awarded by the Louisiana Purchase Exposition at St. Louis, for fireclay gas retorts, gas retort benches, firebrick and setting tiles. 








THLARBISON- WALKER IRREFRACTORIES COMPANY, 
Farmers Bank Building, Pittsburg, Pa. 








REPRESENTING 


HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO CO. 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK CO, 
CLINTON COUNTY F. B. CO. 





MANUFACTURERS OF 


HIGH GRADE FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. 





We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands : - 


BENEZET. CLEARFIELD, MUNRO “ow. F. B.” 

WOODLAND, WIGTON STEEL, EUREKA, CORNING. 

H. & W. SPECIAL, WALLACE, TYRONE, CLINTON 
For use in every line of work in which refractory Material is required. 

Catalogues will be furnished upon application. - - - Correspondence and trial orders solicited. 


Cn > iting, kindly mention thie Journal ) 











WHAT PRESSURE DO YOU CARRY AT THE BURNERS? 


Let us know this and we will send you samples of the right burner for your pressure. We 
make Steward Burners checked for 8-10, 12-10, 15-10, 20-10, 25-10 Or 30-10, and in sizes 
from 2-foot to 8-foot. 


D. M. STEWARD MFG. CO., Est. 1876, CHATTANOOGA, TENN., U.S.A. 
1 
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A Beautiful Pair. 
HUMPHREY FANCY ARCS. 


HE only distinctly new design of Gas Arc 

produced since the original Humphrey gave 
its powerful impetus to Commercial 
Gas Lighting and inaugurated a new 
business era. Our new lamps broad- 
en the field. 


GENERAL GAS LIGHT 6CO., 


Factory: KALAMAZOO, MICH. 


NEW YORK. SAN FRANCISCO. LONDON. BREMEN. — resisence Lamp. 























Ornamental Arc. 


“ee GENUINE “AIR-LIGHTS,” 


eA NEW BURNER FOR 1905. 
7} AGENTS WANTED EVERYWHERE. i q 


+~#/ Increased in Value. Decreased in Price. .(@Nisecis) 
ae A HighOlass Burner, « Rapld Seller, and a Money ) SS 
Maker for Agents, Dealers, Gas shen 


W CENTRAL LIGHTING CO., |S¢.¥srcee Suny 


8 Write or Call for Prices and Particulars. 


ARTHUR £. BOARDMAN, C.E., 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New Ywork. 
TELEPHONE, 5534 BROAD. 
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PATENTS, “Copvetarrrs. 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


833 Bond Building, Washington, D. C 














Send for Pamphlet on Patents. 
| 1448-tf 
| 














Church’s Patent Trays. 


Reversible ; Strongest ; Most Easily Repaired. 
Special Trays for Iron Sponge. 


| 





We also Supply the Chapest and Strongest 


esheeex Bolted Trayse 


IN THE MARKET. 
| SEND FOR BOOKLET AND CIRCULARS. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-828 Eagle Av., N.Y. 














HOT WATER 


FOR BATHROOM AND KITCHEN 
is most easily, quickly and economically supplied by a | 
=) Humphrey Crescent | 
e Instantaneous Water Heater. | 


Prices range from $20 to $45. 
Every Heater GUARANTEED. | 








This is No, 2. 


Height, 396 inches. 

Diameter,12 “* 

Shipping weight, 
8 Ibs. 


Net weight. 50 Ibs, 
The products of 
combustion are 
5 entirely separate 
3 from the water. 
Entire water sur- 
faces are tinned. 


Price, $35.00. 



















Set a heater for every gas con-"| 
sumer. You will please 
them and increase 





| 


sale of gas at the Gas Analyses of All Sorts and Conditions 
same time. —_- 
Analyses of Solid and 
Send to-day for catalogue and discounts to Liquid Materials as Well, 


HUMPHREY CO., That are needed by Gas Companies at 


‘any time in the conduct of their busi- 


: Kalamazoo, Mich., ness, may be obtained from 
; The only manufacturers in the World of a COM- | 
Lf PLETE LINE OF INSTANTANEOUS DR. W. H. BIRCHMORE, 
¥ WATER HEATERS. 1421-tf 341 ADELPHI 8T., BROOKLYN, N. Y, 








: FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 
* 


FRED. BREDEL COMPANYW, 


= of Denes nee eee AND BUIEITDYDWERS OF GAS PLANTS. 
olin nches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Cool Wet 
/ Purifying Plants, Purifiers, Oxide Elevators, "Hydraulic and Dry Coke Conveyors. — 
Special High Grade Material for Recuperative Furnaces. 
% Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, Wis 











, = 
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\AnnrnnvennvvnevennvnonreennnnnnnonnnrnnnIMINNM—s!S. R. DRESSER, 


You can buy burners 


that cost jess than BRADFORD, PENNSYLVANIA, U. §. A., 


BRAY  ercarmaaplaacraniianages 


But all you save on the first cost will be lost a ——7 times over in the increased 
number of complaints and dissatisfied customers 





Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 





ddbdddddddss 


DON’T PUT GOOD GAS IN THE HOLDER AND SPOIL IT AT THE BURNER. 


BRAY BURNERS 


Have been used by the largest Gas Companies for over forty years, because they 


MAKE GOOD GAS BETTER GAS. 


W. M. CRANE COMPANY, 


NEW YVYorRes, 
Have you a Bray Blue Book? SOLE AGENTS FOR THE UNITED STATES. 


Fd siAMsMA AA AAA MA UA 


AAAAAAAAAAAAAAAALAAAAAA AMAL 





Insulating Coupling for Wrought Iron Pipe. Style §. 


Fiusuauusi 








Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %" to 72”, 


—POR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


Insulating Coupling for Dresser Bell and Spigot Cast Irop 
| Pipe. Style 6. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 








Gravity poe Conveyor 


employed in retail coal pocket of Richard McAllister, 1320 N. Second 
street, Philade — 

Economy. speed, convenience, accuracy, uniformity of achievement 
—all have place in th e designing of our automatic c 
chinery, and in the results it accomplishes 


LINK-BELT ENCINEERINC COMPANY, 





oal-handling ma 


Clamps for Cast Iron Pipe. Style 414, 





Philadelphia Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
: Ells. 
NEW YORK: PITTSBURG : CHICAGO: 
49 Dey St. Park Bldg. __Link-Belt Machinery Co 


—_ 


My Insulating Coupling prevents the destruction ef pipe 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE, 








FRANK ‘Dz MOSES, 


Telephone, 204-A T RE NTO N, N. J ‘ Telephone, 204-A 


GOnstTucting Enginee and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a —_ CORRESPONDENCE SOLICITED... 














oS 
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ILOYD’S P. & A. 


Total daily capacity sold 
during January, 1905, 


40,300,000. 


LLOYD CONSTRUCTION CoO., 
DETROIT, MICH. 
















MUELLER GAS METER CONNECTIONS. 


WIPED JOINT CONNECTION. 





C—1045. 


©. 


When your own men make your wiped joint meter connections the trouble and expense of testing 
them fall upon you. 


By using Mueller Wiped Joint Meter Connections you shift this trouble and expense upon some 


one else. They are given a severe hydraulic test at the factory and are ready for installation when you 
receive them. 


Mueller wiped Joint Meter Connections are made with regular full length fittings and the pipe slightly swedged to accommodate them. They are made in 270 
sizes and specifications. The connections illustrated have male soldering nipples on one end and bent meter couplings on the other. a ‘ 
Each set of connections is carefully inspected and assembled, is -iven a 75-pound hydraulic pressure test, bears the Mueller trade mark, anc 

is unconditionally guaranteed. J ey ‘oF y i 
We also make tapping machines and ground key cocks for gas works’ 


EASTERN WAREHOUSE—Located at 254-258 Canal Street (cor. 








use. Catalogues upon application. 





Elm), New York City, carries a full stock of Mueller goods. 
THREE GRAND PRIZES were awarded Mueller Water, Gas and Plumbing goods, respectively, at St. Louis. 


H. MUELLER MFG. CO., 


DECATUR, ILL., U. 8. A. NEW YORK, N. Y., U. S. A. 
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ROOTS’ GAS EXHAUSTERS. 





GorD MEDAL AT ST. LOUIS, 


Sizes for any re- 
quired capacity. 


Self-oiling, ad- 
justable bronze 
bearings. -« -« 


Most perfect and 
sensitive Gov. 
ernmor. Oko ke 


Write for Cata- 
logue. ext 


PH. & FM. ROOTS 
COMPANY, 


HOME OFFICE: 
Connersville, Ind. 


ae 


NEW YORK OFFICE: 
120-122 Liberty St. 


Sipe. vt - CHICAGO OFFICE: 


1547 Marquette Bldg. 
1904. 




















USE YOUR OWN 


as JUDGMENT. 





Nasty seas'¥ atl We can send you scores of testimonials from customers, but if you are not yet us- 
ing our attachments we will send you a sample, free. Try it. lf not the 
you have ever used, we will not expect your trade. :: :: ae 
r Long warning to consumers, entirely preventing fatal accidents. Other 
important features. 














REEVES MPC. O0., 


Hew Haven, (ont. 








erin ce, 20 Per Cent. 


GREEN'S 


Actually accomplished these results after 
being installed in the plant of the New 
Haven Gas Works. 





Booklet Free. 


THE GREEN FUEL ECONOMIZER CO., 






























' er eller a ciey, 20 Per Cent. 


ECONOMIZER 


Having done'Tt for them, isn’t it reasonable to suppose 
we can do it for you ? 





If you'd like us to estimate, the services of our experts 
are at your command--no charge. 


MATTEAWAN, N. Y, | Ot ee eiattacer 








Se Sits ate 





2 
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GEORGE ORMROD, Mangr. & Treas,, Emaus, Pa. 
JOHN DONALDSON, Prest., man Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 





MANUFACTURERS OF 


CAST IROK PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








GAS TAPPING MACHINES 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 







Compact. 


Size of Combination Drilis 
and Taps % to 4-inch. 
Machines Sent to any Gas 
— ~~ ny, for weer 

ys’ 


Send for rcireuiar 


DAYTON, 0. 


THE ECONOMICAL 
4S APPARATUS GONSTRUGTION 
BOMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. ; 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 


AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada. 


FREDERIC EGNER, 


Gas Hnegeineer, 


NORFOLK, VA., 


May be consulted with reference to estimates of cost for 
new, or appraising actual value of existing works; 
utility of proposed or patented processes; 
relative earning power to capitali- 
zation, and management. 























J... W. JG 
CHEMICAL ENGINEER 


—{i— 


GAS MANUFACTURE, 


?. 0. BOX 2043, PHILADELPHIA, PA. 


They are Strong and| s= 


G0. a Lil “ 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


AO” CAST IRON WATER AND GAS PIPE 


From THREE TO VORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


























UNIVERSAL, PIPE HAS | 
Para __@ METALLIC JOINTS 
om THAT DO NOT LEAK. 


WRITE FOR NEW CATALOG. 
116 M Nassau Street, New York City. 


CHARLES MILLAR & SON CO., .. Selling Agents, Utica, N.Y. 









CENTRAL FOUNDRY COMPANY, - - 














™ UTICA PIPE FOUNDRY CO. 
a TRON PIPE and SPECIALS FOR WATER AND GAS. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 pairs. : 3: 3: 
seconds. : : : pranetas quart ON 


— 
i. 
az 
sc 





Fitting 
Jute, 

















Address: SAFETY GAS MAT STOPPER 00,, 1 108 E. 117th &t., New York City. 
FI cht dt eta scceat 


Fox HILL FOUNDRY, 


Fr. FERGUSON ce SON, 
HOBOKEN, N. J. 








FINE OPIUINING 


GRATE BAR SS 


FOR GAS WoRHS. 


STATIONARY, SHAKING, DUMPING. 
BARS FOR HAZELTON BOILERS. 


[BELT CONVEYORS) 


EQUIPPED WITH 


iLL BEARING ROLLS 






s greater efficiency, consume les 
powe an ae belts last much longer 
tha caine other type of roll is em- 


ployed. 
Permit us to tell you why and to sub- 
mit plans and estimates. 


The Link Belt Machinery Co. 


Four Roll Troughing Idier 
FOR WIDE BELTS. 


The positions of the rolls conform to a 
| natural and uniform curve ofr the belt. 
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AMERICAN METER CO., 


NEW YORK, 


PHILADELPHIA, 


ST. LOUIS, 


SAN FRANCISCO, 


CHICACO, 


Photometrical and Experimental Apparatus. 











PUBLIC LIGHTING 


TABLE. 








MARCH, 1905. 
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2 Table No. 1. 

= FOLLOWING THE 

= MOON. 

& 

A = Light extinguish 
Wed.| 1] 6.20 pm] 5.20 am 
Thu. | 2} 620 5.30 
Fri. | 3| 6.20 5.30 
Sat. 4} 6.20 5.30 
Sun. | 5] 6.30NmM! 5.20 
Mon. | 6] 6.30 5.20 
Tue. | 7] 6.30 5.20 
Wed. 6.3 5.20 
Thu. 6.30 5.20 
Fri 9.10 5.20 
Sat. 10.10 5,2 
Sun 11.10 5.10 
Mon. |13|12.00 FQ! 5.10 
‘Tue. 1.00 AM! 5.10 
Wed. j15} 1.50 5.10 
Thu. [16] 2.40 5.10 
Fri. [17] 3.20 5.10 
Sat. |18] 4.10 5.10 
Sun, |IDINoOL. |INoL 
Mon. |20|No lL. Fu|No L 
Tue. PRI|NoL. |NoL 
Wed. |22| 6.40 pm| 9.10 Pw 
Thu, }23] 6.40 10.30) 
Fri. |24] 6.40 11.30 
Sat. ]25] 6.40 12.40 AM 
Sun. [26] 6.50 
Mon. |27| 650 1@ 

Tne. }28] 6.50 
Wed. |29| 6.50 
Thu. |30} 6.50 
Fri. [31] °6.50 


BK POE We 
*, eeu 


waktrs§ 


of 


eT: 





TOTAL HOURS 
DURING 1905. 





By Table No. 1, 

Hrs. Min. 
January ... . 240.50 
February . ..192.20 
March..... 207.00 
April.... ...175.10 
May.......161.00 
sxe 05 139.50 
eee 149.00 
August ... 161.50 
September ..173.00 
October. . . .205.00 
November... 211.00 
December. . 229.00 


Total, yr. .2245.00 

















ou ee 














Closed Photometer For hight Room. 
CIRCULARS SENT ON REOUEST. 


PUBLIC LIGHTING 


TABLE. 





MARCH, 1905. 





Table No, 2. 








= NEW YORK CITY. 
= ALL Nieut LIGHtTine 
a | 5 Light Extinguish. 
| P.M. ys" 
Wed.| 1| 5.30 | 
Thu. | 2} 5.30 
Fri. Si :5.20 
Sat. 4} 5.30 
Sun, | 5] 5.40 ; 
Mon.} 6} 5.40 35 
Tue. | 7} 5.40 35 
Wed.| 8| 5.40 35 
Thu. | 9} 5.40 35 
Fri. |10| 5.40 BS 
Sat. {11 5.40 ao 
Sun. |12] 5.50 20 
Mon.{13} 5.50 20 
Tue. |14] 5.50 20 
Wed.{15} 5.50 ; 
Thu. }16| 5.50 
Fri. | 17 5.50 
Sat. |18] 5.50 
Sun. 19} 6.00 
Mon. |20] 6.00 
Tue. |2 6.00 
Wed. |22} 6.00 
Thu. |23| 6.00 5, 
Fri. |24} 6.00 5.10 
Sat. [25] 6.00 5.10 
Sun. |26} 6.10 4.55 
Mon. |27| 6.10 4.55 
Tue. |28| 6.10 4.55 
Wed.}29} 6.10 4.55 
Thu. }30} 6.10 4.55 
Fri. {31 6.10 4.55 





TOTAL HOURS 
DURING 1905. 
By Table No. 2. 


Hrs.Min. 
January. ...423.20 
February. ..355.25 


March..... 399.3D 
April...... 298.50 
May .......264.50 
June ...... 234.25 
8 243.45 


August 6... 280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 


Total, yr. .3987.45 
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NEW YORK, 97 Liberty Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orieans Street. 
BOSTON. 814 Beacon Buliding. ST. LOUIS, 712 Roe Buliding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


»»-» OF AMERICA .... 








cms. WelSbach System 
eof Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
Attractive, 
It is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
Might by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 








Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting’. 











AN underlying principle in business is to show an increase each year---to grow. 
»! he astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. 

The formula is simple--- 





THIS SHIELD ITIS A 


IS THE GUARANTEE 
WELSBACH AND A 
PROTECTION. 











TRADE MARK. WELSBACH 
QUALITY a 


Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


: The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. ) 


And your profit isn’t merely dollars and cents. 


: WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 














ee ee ee ee ee el 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Year Ending December 3lst, 1904, has been Awarded 
Contracts for 45 Sets of 


\tandard Jouble-Superheater Lowe Water (jas Apparatus. 


PARTIAL LIST OF PLACES: 


Harrisburg, Pa. 


New York City (14th contract). |Lynn, Mass. (5th contract). 
Pelham, N. Y. 


New Haven, Conn. (2d contract). Rochester, N. Y. 





Reading, Pa. Watertown, N. Y. ‘Battle Creek, Mich. 
Augusta, Me. |Tampa, Fla. (3d contract). | Mechanicsburg, Pa. 
Bangor, Pa. Westchester, N. Y. (3d contract).| Excelsior Springs, Mo. 


Woonsocket, R. I. (2d contract). | Bridgeport, Conn. (2d contract.) | Bristol, Conn. 
Brooklyn, N. Y. (4th contract). | St. Paul, Minn. (2d contract). Jersey Shore, Pa. 


Cincinnati, QO. (2d contract). Springfield, Mass. (2d contract). | Vicksburg, Miss. 
Scranton, Pa. (3d contract). | | 
ef ee SR a a a eee ng” acta ee tpqedianaaie @ dal 


TOTAL DAILY CAPACITY, 1904, . ... . .- + + + + + 56,325,000 cubic feet. 
EE ee ee ee ee a ee 
TOTAL DAILY CAPACITY, ....... .- + «+ « « «+ 419,180,000 cubic feet. 


The United Gas Improvement GOmpany, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cras. E. Grecory, eat Davin R. Daty, V.-Prest. & Treas, | 
D. ABERNETBY, Sec. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=m 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


262 

Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 

=2=eam 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


























| 
Established 1854. 





Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . =. 
tanuaciaresot § FIRE BRICK © . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. 8., Coze System at 
Inclined Benches. 


Estimates Furnished Application Most ae a 
Stuie of Construction. 


Also for a and Full and Half-De; 
Bench: or Burning either or Co 
in the Furnaces. 


Cor. Manchester and bu Sulphur Avenues, St. Louis, Mo. 
GEORGE R. ROWLAND, | 


Formerly with the Continental Iren Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Spec- 
ial attention given to Patent Office drawings. 


| 
Office, No. 245 Broadway, N. Y. City. | 





ee | 














FIELD’S ANALYSIS FOR THE YEAR '!903. | 


An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 35th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 





Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. | 


AdantWelber Sans, 


GENERAL OFFICES: Park Row Bldg., N. Y. City, 
DEPOT & WAREHOUSES: 639. 15th St., N.Y. City, 


WORKS: Weber, N. J. 





BRECTION OF 


Modern Coal Gas Plants, 


With either Horizontal, Inclined or 
Vertical Rétorts. 


( No.1. Firing horizontal benches 
with pulverized fuel, with either 
8 or 10 retorts in 1 setting, us- 
ing one furnace for two benches. 
Great saving in labor, fuel and 
life of retorts and settings. No 
| PATENTS elaboration of complex recuper- 
APPLIED + ation. 

No. 2. Independent retort set- 
tings, taking all weight from re- 
torts. 

No. 3. Vertical retorts with ver- 
tical charge and discharge. Six- 
L teen retorts in one bench. 


MODERN BENCH IRONWORK. 














ISAAC C. BAXTER, President. 


worn Samy, JAMES GARDNER, JR., CO., 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Secretary and Treas. 


Address ail qpamnciontions to 
JAMES GARDNER, JR., CO., Room 202 Lewis Bidg , 
PITTSBURG, Pa. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


p EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Glay Gas KRetorts, 


BEN CEH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpi aaeeeuiione —s up all bench-w joints, | as blast 
furn: an s cement is mixed ready for use. 
Kconomic and “aoe in its work. Fully warranted tostick. 

ie List, f.0.b. BLOOMINGTON, INDIANA. 

n Casks, 400 to 800 pounds, at 5 cents per pound. 

In Kegs, 100 to 200 209 ee ee cal re 

In Kegs less than 100 “ 3 2 “i 


C. L. GEROULD, BLOOMINGTON, IND. 


For orders Gest @ ¢ Betete. N. Y., or Pittsburg, Pa.. freight 
ll be pald to these points. 








Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 






Gyreet 
Gas Pressure. 


Simple in con- 
struction, 
accurate in operation 
and low in price. 


Fully — Send for 
Circulars. 


THE BRISTOL 6O., 


Waterbury, Conn. 


Silwer Medal, Pari«e Expositior. 
rr 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street. Breoklyn, N. Y. 





| Tuxo. J. Smits, Prest. J. A. TaY Lor, Sec 
A. LamBa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY A? 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 








Sole Agents for New England States. 








1904 DIRECTORY 





1904 


Or AMERICAN GAS COMPANIES. 


Price, 


$5.00. 


A. M. CALLENDER & co,, No. 42 Pine Street, New York City. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 

Four=Scoop and Four-Rake Charging and ns hat Machines are operating in Detroit, Mich. 

These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES, 
Labor-Saving - Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 
pe Cr. A. BRON DEIR, —..._ 


Contracting Bneinecer and Builder, 
229 BROADWAY, NEW YVToRntk. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


S. F. HAYWARD, Treas. S. P. HAYWARD, Gen. [igr. F. C. SLADE, Engineer. 


DESIGN, CONSTRUCTION AND EXTENSION 


— ~ se 


COAL AND WATER GAS PLANTS, 
AUTOMATIC BALANCE, HIGH PRESSURE AND SERVICE GOVERNORS, 


ROOTS’ IMPROVED EXHAUSTERS. 


IRON SPONGE FOR GAS PURIFICATION, JONES JET PHOTOMETERS, 
PRESSURE REGISTERS, ETC., 


PLANS AND ESTIMATES FURNISHED COMPANIES CONTEMPLATING BUILDING, EXTENDING OR 
IMPROVING. WIDE EXPERIENCE IN HIGH PRESSURE INSTALLATION, 





eo 
—_— 




















395 BROADWAY, NEW YORK. 188 SOUTH CANAL ST., CHICAGO, ILLS. 


ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - - WORKS: Ambler, Pa. 








Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


aan Plans, Specifications and Estimates Promptly Furnished on Request. 











Practical Photometry, 





Chollar's System of Gas Purification, By William Joseph Dibdin. 


Price, - - - + $8.00. 
FOR SALE BY 


A. M. CALLENDER & CO., 
sis a No. 42 Pine Street, New York City. 


THE PURIFIED GAS REVIVES THE FOULED OXIDg 
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F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade. 


Washington Building, New York. Canemnty. Prepared. 


ey For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. . 

















A. C. M. AZOY, General Agent, 1 Broadway, New York. 








COAL TAR 


AMMONIA. 


WE ARE READY 


TO DEMONSTRATE - THE SUPERIORITY 
ITEEFEREY PULVERIVSZ’BpRS 


By 








Showing Outer and Inner Working Parts. 


Tar snes ~*~ Snnsteratieal MFG. CO., 
New York, ttsburg, Chicago, 


The Gas Engineer’s Laboratory Handbook, 


By JOHN HORNBY, F.1.C. Price, $2.50, 


Orders may be sent te 


A. Mi. GALLENDER & CO., 42 Pine St.,. N. Y. 


FREE CRUSHING 
TESTS. 





A Few Strong 
PEATURES : 


Accessibility of 
Working Parts. 


Substantial 
Pillow Blocks. 


Material Partly 
Crushed in 
Suspension. 


Simplicity in 
Changes of Part 





Ca’ e No. 30 
contains full in- 
formation. Mailed 
free with others 
on 


ELEVATING- 
CONVEYING, 


POWER- 
TRANSMITTING. 


COLUMBUS, OHIO, U. S. A. ~ 


Charleston, W. Va. 








Third and Enlarged Edition, 








BY 


GEORGE LUNGE, PhD. 


Price, $15. For Sale by 
A. M.CALLENDER & COo., 
42 Pine Street, New York City. 














SELF-INSTRUCTION 


For Students in Gas Manufacture. 


Price, $1.25. For Sale by 


A. MM. Callender c& Co., 
42 Pine Street, New York City. 








id 





ELECTRIC GAS LIGHTING. 


———__ 


How to install electric gas igniting apparatus, inclu ! 
ing the jump spark and multiple systems for use (0 
houses, churches, theaters, halls, schools, stores \' 
any large building. Also, the care and selection of 
suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pinx 8r., N. ¥ Cr. 


, 
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KELLER ADJUSTABLE 
COKE CRUSHER 


Strong, Simple, Durable. Wil! 
Crusb any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., | 
Columbus, Ind. | 





OSorrespondence Solicited. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 














——$—< 


Second Edition. Price, $3- For Sale by 


A M. CALLENDER & CO., 42 Pixe St, N.Y. Crry. 














The Gas Engineer's 
Laboratory Handbook, 


by JOHN HORNBY, F.LC. 








Price, $2.50. 








FOR SALE BY 
A. M. CALLENDER & O0O., 


42 Pine Street, New York City. 


BINDER for the JOURNAL. 











Price, $1.00. 


——_>_—— 


. 
A. M. CALLENDER & CO., {2 Pine Street, N.Y. 





Epmvunp H. McCuL.over, 
President. 


Cuas. F. GopsHALL, 
Treasurer. 


H. C. Apams, 
Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 


Henry WHARTON, ‘ 
Assistant Secretary. ite 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 


Seay 





Since the commencement of operations by this a its well-known : 
Coal has been largely used by the Gas Companies of New England and the ; 
Middle States, and its character is established as having no superior in gas: : 
giving qualities, and in freedom from sulphur and other impurities. : 


Principal Office, 224 South 3d St., Phila., Pa, 


SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 
Petroleum and All Its Products. 


Pittsburg, Pa., and Philadelphia, Pa. 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


Toledo, O., and Pittsahbnurs, Pa. 
































BROWNHOIST GRANES| 


FOR LIFTING PURIFIER COVERS IN GAS HOUSES. 


fee WRITE FOR PARTICULARS. ______eemm, 


The Brown Hoisting Machinery Co., 


1436 St. Clair Street, Cleveland, O. 
217 Havemeyer Building, New York. 














; Standard Oil Company, 


GAS NAPTHA DEPARTME 


-| GAS NAPTHA. 





y Cir. Correspondence Solicited. 


GAS OIL. 


26 Broadway;s’ New York City. 








Hi 


‘4 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Volcan Bldg,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 
Steel Tanks for Gasholders, Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 
































BAXTER & YOUNG,|Geo, Shepard Page's Sons, DAvio Leavitt Hou, 
CONTRACTING AND CONSULTING | GAS BIAGHINERY. Consulting Engineer 


Cerrespondence Solicited. 




















GAS ENGINEERS. 180 Fulton Street, New York City. auD 
Examination and Values Ascertained of 
Artificial and Natural Gas Properties. Valuation of Gas, Electricity ee ee 
Artificial an atural Gas ¢ Sell 70 Per Cent. of the Gasholder and Miter Paints 
Mains Furnished and Laid. FOR Sieeaeinns, PURPOSES. 
GAS PROPERTIES PuRCHAsED, | ™°* MEWBIOOINE ate National Paint Works. 
With an Appendix of Decided Cases. Established 1876. 
’ Seco 2. 1 
OFFICE : WAYNE COUNTY BANK BUILDING, |®°0m( RNC VENDER & CO... | ‘lender lig. Cacao. 82 Willan i, Now Yor 
Ro ms 201 & 202. DETROIT, MICH. 42 Pine Street, N. Y. City. Wine (Now von Techsical Paints.” 











KERR MURRAY MANUFACTURING COMPARY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ™» PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDRESS-: 


KERR MURRAY MANUFACTURING GOMPANY, iv°"" x0.""™ 
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BARTLETT, HAYWARD & CO. 


BAIL. "TIMORE, MD. 


| | Sole, 
| Lessees the 
~ Wilkinson 








it 


flesigners 
and 

Builders 
of 


fas Works, Process, 


PATENT STANDARD WASHER- SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 


t 
| 
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ALEX. C. HUMPHREYS, M.E., M. inst.C,E. ARTHUR G. GLASGOW, M.E., M. inst.C. E. 


QUINTARD IRON WORKS, 
N. F. PALMER, FIUMPHREYS & GLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 
MANUFACTURERS OF BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London S.W., 
GAS APPARATUS. i 4 


New York. ” England. 


Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 


CAS AND ELECTRICITY PLANT. | 











COMPLETE EXAMINATIONS MADE. 
PROPERTIES PURCHASED. 


FREDERICK W. FLOYD, zngineer. 


‘Water (jas 
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R. D. WOOD & CO., 


400 CHrSINUT pres PHILADELPHIA, 


tee oe OE ne ig ae Tl 

















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM Allie. g Single or Mult*ple Lifts, with or without Metal Tark-. 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC.. Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. : Holder Cups. | 
J. S. DE HART, JR., President. R. K. WEHNER, Treasurer. A. F. WEHNER, Secretary. 


_ISBELL-PORTER CoO.,, 


ENCINEERS AND CONTRACTORS FOR THE 


Cenatraction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD: 


129,556,000 Cubic Feet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD: 


40,100,000 Cubic Feet Daily Capacity. 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 

















West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


Directory i American Gas Companies, 1904, Tesz-*=-0c- 
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THE STACEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


| GASHOLDERS AND STEEL TANKS 


OF ANY SIZE AND DESCRIPTION, 
AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT 
Also Oil Storage Tanks, Steel Roofs, Stand Pipes, Etc. 


We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 
Plans, Specifications and Estimates Cheerfully Furnished on Request. 




















GENERAL OF FICSS AND WROUGHT IRON WoOoRSES: 


BE imwooda Piace, OCnio. "Phone, “Park s88s84.”’ 


FOUNDRY AND CAST IRON WORES: 
No. 239 Mill Street, CINCINNATI, OHIO. ’*Phone, ‘* West 690.” 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY 











DESCRIPTION. 


GENERAL. OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


J. ALEX. MAYERS, 


No. SG PINE ST. - - NEW YORE Ccrry, 








GAS ENGINEER AND CONTRACTOR 


FOR THE BHRABCTION oF 


COMPLETE GAS WORKS 


OR ANY PART THEREOF. 











“MAIN AND SERVICE LAYING. ae eee 


Gas and water companies about to lay new mains or services will find it useful to Laboratory Handbook, 
communicate with us. Our gangs are experienced and our plant is completely equipped 


for street main and service laying in all branches. These are our specialties. We are in a Br JOSE HORNSBY, PLC. 
position to quote prices which will attract the attention of the economical manager. 


Gas Company References. Correspondence Solicited. 
gin Pati, , SULLIVAN. BROS,., Flushing, N. Y, 








Price, $2.50. 
A. Ml, CALLENDEM & CO,, 44 Ping Bt, N.Y. Crt 


Telephone, 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 
a BUILDERS OF ee 


GASHOLDERS, 


Single-Lift or Telescopic, 


With or Without Steel Tanks. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥., 
































600,000 cu. ft. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


ht Company, of East New York. The contract was completed and the 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 


from the Union Gas Lig 


Contractors for 
Complete Works. 


Newhiggig’s Hand Or a Engineers and Managers, 


PRICH, $6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Hiatabliahed iss4. 


D. McDONALD & CO., ' 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








e 


~ 


The amount of gas delivered for 
the coin can be instantly and 


The gas registered agrees abso- 


positively changed without re- lutely with the amount pur 


e moving the meter or replacing 
any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


SGI West Forty-seventh Street, | 51, 53 & S55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CH'ICACO. 


GAS EXHAUSTERS 


AND 


HIGH PRESSURE GAS PUMPS. 


QUR HORIZONTAL MACHINES CAN BE ARRANGED FOR EITHER TOP OR BOTTOM DISCHARGE. 











Vertical We build 
Gas them to ; 
Exhaust- be driven a 
er with by a 
direct Pulley, « 
connected Engine or at 
vertical: Motor. 
engine on If desired 
bedplate ; we can 
gar furnish 
Valves, Flexible 
By-Pass Couplings 
Valveand for large 
Fittings. units. 





SEND FOR CATALOGUE AND ASK US QUESTIONS. 


THE CONNERSVILLE BLOWER Co., 
EASTERN OFFICE: 365 Liberty St. HOME OFFICE & WORKS: Connersville, Indiana, U. §. A. 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 
We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACH MEN TT. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER GOMPANY, i°"soetcie mass.” 
MARYLAND METER CO.. 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SBPHCIAL ATTENTION GIVEN TO ALL REPAIR WORE. 





rc 


“Flave you Seen our Complaint Meter?” 











WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Staight-reading only. Good job. Good time. Good 


poe NN'S- TEYSTONE METER G0, Roerstor, Pa 








DETROIT STOVE WORKS 


“Largest Stove Plant in the Worla” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 





DETROIT, MICH. 3 CHICAGO, ILLS. 
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AMERICAN METER CO., 


NEW YORK, sr. cous, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Mstablished 1848. 1339 to 1349 — Street, Philadelphia, Pa. 


ACTURERS 0 








Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


——— - METERS REPAIRED____.» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 




















FACTORY AT ERIE, PA. 








THEODORE DO. BUHL, President. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of. 





METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watet 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Svulicited. 
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BIRD'S EYE VIEW OF OUR WORKS. 


The. Largest and Best Equipped Plant in the Country, 


MAKING A SPECIALTY OF 


| aS WORKS geen 


Not only that, but our Apparatus is the Best, 


THEREFORE RECEIVED THE 


GRAND PRIZE, 


St. Louis World’s Fair. 


If contemplating new works, enlarging present works, or making detail improvements, WRITE 
us, we may be able to assist you. Our engineering corps at your service free. Our exceptional 
\.and complete facilities insure you Satisfactory Prices Results, Quality and Design considered. 


Gas Works Machinery, By-Product Apparatus 





Of Highest Efficiency with Operating Guarantees. 


GASHOLDERS # STEEL TANKS 


: | OF MODERN DESIGNS. 





TEE WESTERN GAS CONSTRUCTION Co., 


ENCINEERS AND MANUFACTURERS. 
MAIN OFFIC AND WORKES, FORT WAYND, IND. 


(707 WALL STREET EXCHANGE, NEW YORK. 410 MISSION STREET SAN FRANOISOCO, 





